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THE MANTTFACTTJBE OF SHEET LEAS AND 
LEAD FIFE. 

The principal manufactures of lead are 
sheet lead, lead pipe, and shot. The first 
two constitute the subject of the present ar- 
ticle : the third we shall consider separately in 
a future issue. Lead enters into commerce in 
the form of pigs, varying in shape, weight, 
and fineness, as it comes from different 
sources. Spanish lead is imported in pigs 
weighing from 150 to 170 lbs. each, and is the 
pure metal, having been thoroughly refined 
before export. American lead, and especially 
that from the Mississippi valley, is commonly 
sent East for extraction of the silver, the baser 
metal being afterwards sold for about enough 
to pay the cost of the refinement. As a rule, 
manufacturers purchase their stock from 
bankers and other financial agents, to whom 
the metal is consigned in return for advance- 
ments, and who thus constitute a class of mid- 
dlemen between producer and the class above 
mentioned. 

As lead is made into sheets by rolling, the 
first process to which it is subjected is melt- 
ing and casting into cakes of suitable size. 
The melting kettle 
and mould are rep- 
resented in Fig. 1. 
About ten tons are 
melted at a time, 
and the liquid metal 
is, on raising a valve 
in the kettle,allowed 
to escape directly 
into the iron mould, 
which receives four 
and a half tons. 
Lifting hooks are 
previously adjusted 
in place under the 
cake so That the lat- 
ter, when solidified, 
can be lifted oat of 
the mould and car- 
ried by a crane upon 
the table of the roll- 
ing mill. The size 
of the cake is seven 
feet ten inches by 
five feet. After re- 
maining in the 
mould some days to 
cool, it is lifted out, 
and the rough edges 
are trimmed off with 
an adze. It is then 
placed upon the 
rolling mill table in 
the direction of its 
least width; that is, 
so that the breadth 
of seven feet ten 
inches shall be in- 
variable, while the 
five feet length is 
increased by the 
rolling. 

The mill, Pig. 2, 
is a single cylinder 
of cast iron thirty 
inches in diameter 
and nearly nine feet 
long. It is geared 
directly to the main 
driving engine, and 
has the adjustments 
common to all rolls. 
The table is an as- 
semblage of small 
rollers arranged in 
two parallel lines. 
Between them is a 
rack, the teeth of 
which serve as ful- 
cra for the insertion 
of levers whereby 
the cake is pushed 
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under the cylinder. The rolling once begun, 
the metal passes to and fro under the roll 
about a hundred and fifty times, so that it is 
finally reduced to a sheet thirty feet long and 
of the width above stated. It then weighs 
30 lbs. to the square foot. This sheet is cut 
into smaller pieces by vertical knives, which 
are actuated by a screw, so that they move 
across the table and between the cylinders on 
which the metal rests. The smaller sheets 
are now rolled into eighteen foot lengths, and 
vary in weight from 2 J to 10 lbs. per square 
foot. These constitute the usual sheet lead 
stock — the variation being half a pound to the 
foot up to five pounds, and one pound per 
foot thereafter. Their principal utilization is 
in chemical works for lining acid-proof recep- 
tacles, notably sulphuric acid chambers and 
concentrating pans, and also for the interior 
of tanks, cisterns, etc. The thinnest sheet 
lead is that employed by the Chinese for cov- 
ering the interior of tea chests. This, how- 
ever, is produced in China by simple casting 
and pressure. The operation is performed by 
two men, one of whom pours the molten lead 
from a crucible upon a large flat slab, when 
the other quickly 
places a large stone 
on the fluid lead and 
presses it out to a 
thin flat platWerhich 
is then removed and 
trimmed. Sheet lead 
is also used in the 
manufacture of the 
so-called tin foil. A 
sheet of lead is 
placed between two 
layers of tin, and the 
whole is rolled and 
re-rolled until the 
thin material' with 
which all are fa- 
miliar is produced. 
The tin serves in 
this case simply as 
a covering for the 
lead, and prevents 
the latter metal 
communicating its 
deleterious proper- 
ties to the substance 
inclosed. 

Lead pipe is made 
by forcing the par- 
t i a 1 1 y congealed 
molten lead through 
dies in which a core 
is inserted by hy- 
draulic pressure. 
The apparatus for 
this purpose is ex- 
hibited in the large 
illustration (Fig. 3); 
and in Fig. 4 a sec- 
tion of the essential 
portion of the same 
is shown. The die, 
A is simply a metal 
disk in which is an 
aperture which fixes 
the outside diame- 
ter of the pipe to be 
made. This open- 
ing flares down- 
ward. The die is 
inserted in a collar 
which, in turn, rests 
in the bed piece, and 
is adjustable so as 
to bring the die ac- 
curately in line by 
means of the set 
screws, B. Resting 
above die and bed 
piece is the lead 
[Continued on page 
34.] 
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AN INEXACT SCIENCE. 

It seems to us that civil engineering — orat least the civil 
engineering practice of the past — has, if we are to credit 
the dicta of modern eminent theorists, fairly earned the above 
title. Here, for instance, are two important works before 
us, respectively dealing with two great branches of the pro- 
fession, hydraulic engineering and engineering construc- 
tions. The first is entitled " The New Formula for Mean 
Velocity of Discharge of Rivers and Canals," by W. R. 
Kutter, translated by Mr. Louis D'A. Jackson, a well known 
authority. In the preface we are told that the whole of the 
old velocity formulae of Eytelwein, Stevenson, Dubriat, 
Prony, and others, which have been used as "the bases of 
calculations of discharge for tables, which are still unfortu- 
nately believed in by the unreflecting," have no claim to 
general application, that, in short, said formulae are altogether 
erroneous; and in some cases, tabulated velocities based 
thereon are "but the wildest guesses at the actual veloci- 
ties." Herr kutter's formula, founded on the experiments 
of D'Arcy and Bazin, Humphreys and Abbot, and others, is 
now absolutely correct; and the other formulae, with the aid 
of which our engineering forefathers apparently managed to 
complete some substantial work, are proscribed. 

Now also comes Dr. Weyrauch; and in the preface to his 
admirable work on "Strength and Calculations of Dimensions 
of Iron and Steel Constructions," we are told that " the 
methods hitherto employed in calculating the dimensions of 
iron steel constructions have been entirely wrong; and that 
the security of structures, in which their results have been 
applied, though with great expenditure of material, is much 
less than supposed. " And thereupon Dr. Weyrauch gives 
us an excellent book, demonstrating new and absolutely cor- 
rect formulae, and also proceeds to proscribe the other formulae 
which have been relied upon in the building of a great 
many structures in years past, structures which, unaccounta- 
ble as it may appear, still manifest no inclination to fall 
down. Dr. Weyrauch's and Herr Kutter's formulae are, we 
are given to understand, fully indorsed by the engineering 
profession, and, we have no doubt, with excellent reason; 
but we should like to know what is going to be done about 
all the engineering work which, in the absence of any other, 
must have been based on these now scouted and repudiated 
rules. Are we to leave standing bridges and buildings, the 
dimensions of every member of which has been calculated 
wrongly, and which are only apparently secure? Or are we 
to remain in passive indifference to our waterworks when 
the chances of their breaking down and drowning us are 
only fortified by rules based on the " wildest guesses? " 

Seriously, and while we shall not presume to say that the 
two eminent engineers above quoted have proceeded a whit 
too far in their condemnation of the old rules, we may at 
least question the fact whether engineers in actual practice 
confine themselves so closely to theoretical deductions as 
these and most textbook writers would have us suppose. 
Indeed, we thirjk it will be found that the average civil en- 
gineer — and we may as well include the mechanical engineer 
with his professional relative — will prefer his own judgment 
and the teachings of his own experience in matters of con- 
struction, especially if both qualities have been often suc- 
cessfully tested, to almost any one's theoretical dicta. Not 
that we mean to say that our engineers constantly prefer 
thumb rules to scientific accuracy, or dash at conclusions 
by guesswork. On the contrary, we think, in point 
of the care displayed in and the exactness of their construc- 
tion, American civil engineering structures will compare 
favorably with any in the world, while our mechanical ap- 
pliances are already renowned for perfection of design. But 
we believe that, in most instances, if the constructors or de- 
signers were asked whose or which formulae they followed, 
the large majority would assert that their experience had 
been taken as the principal guide upon which to found their 
own theory. A noted civil engineer — one who has constructed 
perhaps more railway bridges than any other man in the 
country — recently said that he had never used the calculus 
in his work in his life. Yet almost any textbook on strains 
and stresses teems with formula: based on that abstruse 
branch of mathematics. The calculus is invaluable to the 
mathematician; but here at least is one engineer who takes 
the responsibility of figuring his strains and selecting his 
sizes of material Without its aid. 

Another instance: We have before us a letter from a very 
eminent experimenter upon the strength of metals, etc. He 
informs us that, by his recent investigations, involving an 
immense number of experiments, the report of which be- 
fore many months will be made public, the deductions of 
Rankine and other authorities as to strength of chain are 
whoiiy wrong: that the stud does not increase the strength 
of links, and the strongest links are not made from the 
strongest bars, besides other somewhat startling deductions. 
Theoretically at least, then, all our chain cables have been 
made under erroneous rules ; practically, however, they have 
served their purpose. It cannot be conceived that new 
theories in chain construction, or in any other branch of 
science involving constructive work, can cause materials to 
do more than is expressed in the latter phrase. 

The columns of this journal show perhaps most clearly 
how much our improved forms of machinery are due to con- 
structive skill based on practice. Take any mechanical in- 
vention, adapted by its originator after long study to achieve 
a certain purpose, and observe its form as first published on 
these pages. Search for that device five years afterwards, 
and it is hardly recognizable. Experience has called for more 
metal here, less there. Actual tests have shown what modi 



fications of the machine are necessary to render it most effi- 
cient in its duty; and these modifications have suggested 
others, and so on. It can be safely stated that, in hundreds 
of our best mechanical appliances, their capabilities were not 
known until they were tested. Furthermore, the rule, in 
nine cases out of ten here (we know it is not so abroad), is 
that a mechanic wanting a new special machine for a special 
purpose will design the apparatus which his experience tells 
him is best adapted to his ends, and test it to determine its 
duty, search for failings, improve it , and so work up to the 
desired point ; and this he will do while his brother of the 
Old World is puzzling over his drawing board to discover 
how, by Greek letter formulae and the differential calculus, 
he can produce a device that will give the wished-for results 
on the first trial. We have a profound respect for theory, 
for it should be the essence of a vast amount of practice. 
But if we had a bridge to build, we would prefer the man 
who had already built half a dozen successfully to the 
theorist and mathematician who had constructed none ex- 
cept on paper in his study, and those according to formulae 
which may be repudiated a year hence. 

. « iii» 

THE OBEAT PROBLEM. 

That the earth was at one time incapable of sustaining 
life, and that at some time in the course of events life began 
to be, no one doubts for a moment. It is also pretty gene- 
rally admitted among scientific men that the beginning of 
life was in all probability a natural event ; and that the 
earlier forms of life did not embrace the more complex types 
now existing, but were of simpler structure, perhaps not 
unlike the lowly organisms now studied under the micros- 
cope. 

Here the question arises : Was the beginning of life a 
phenomenon single and unique, and are the bacteria of to- 
day the unaltered descendants of the earliest forms of life ? 
Or may life have began, and may it still begin, at any time 
by the concurrence of suitable conditions ? This is by all 
odds the most important question now before the scientific 
world ; and curiously the most strenuous opponents of the 
theory that life may begin now as well as ever, are, found 
among those who, likeProfessorTyndall, believe life to have 
been derived originally from purely material combinations. 
That matter should have lost any of its intrinsic " power 
and potency" in the course of ages seems altogether unlikely; 
so we must infer that the active opposition of the leading 
exponents of evolution to the theory of the recent evolu- 
tion of life de novo, arises from pure loyalty to truth experi- 
mentally determined. Spontaneous generation is the logical 
outcome of evolution ; but they will not admit the fact 
until it has been demonstrated beyond the possibility of a 
doubt. 

At first thought this might seem to be a question of 
speculative interest merely : but it is far more than that. 
Some of these minute and apparently primary forms of life 
are among the most potent factors of human health and dis- 
ease, and of the health and disease of the animals and plants 
most intimately connected with our sustenance and general 
wellbeing. Even the air we breathe seems at times to be 
contaminated by their presence ; our blood is poisoned by 
them, and the struggle for existence rises or degenerates 
into a struggle against them. It is no wonder then that the 
question of their origin is one of the highest practical as 
well as popular interest, or that the foremost men in biologi- 
cal science have essayed its solution. 

Years of critical investigation have stripped the problem 
of many confusing and irrelevant conditions until it stands 
nakedly thus : Can we take matter which contained no life, 
perfectly isolate it from possible impregnation, and subject 
it to conditions under which it will bring forth objects that 
live and multiply ? If so, what kind of matter must be 
used, and what are the conditions favorable to such origina- 
tion of life ? 

Thanks to the labors of many of the acutest minds in ex- 
perimental science — among them Pasteur and Pouchet, in 
France ; Huitzinga, Cohn, Klebs, Bilbroth, in Holland, 
Austria and Prussia ; Mantegozza, Cantoni and Oebl, in Italy ; 
Bastian, Lister, Sanderson, Tyndall, Dallinger and Roberts, 
in England ; Wyman and others in our own country, with 
any number of less eminent investigators — the primary con- 
ditions of the problem have been satisfactorily mastered. 
It is admitted by all that by subjecting matter to a sufficiently 
high temperature it can be entirely freed from life and life 
germs. It is admitted that the all-pervading germs of life 
cannot pass through a sound plate of glass ; consequently 
any substance to be tested can be kept perfectly isolated by 
hermetically sealing the vessel containing it. Other success- 
ful methods have been employed; but this is the most exact 
ing, and is beyond question or suspicion when used with 
reasonable care. It is admitted also that the temperature at 
which putrefaction ordinarily takes place most actively is a 
proper temperature at which to keep the fluids under exam- 
ination ; and fluids must be used since they are the natural 
habitat of bacteria. 

The question, What is a killing temperature ? has been 
very hard to settle ; that is, a temperature high enough to 
surely destroy life, yet not so high as to endanger the chem- 
ical composition of the solutions to be tested. A compara- 
tively low temperature suffices to kill bacteria, and so far as 
positively known, bacteria multiply only by fission. They 
may, however, multiply also by means of invisible germs ; 
and since many germs are known to withstand a higher heat 
than the developed forms, a higher temperature than suffices 
to kill bacteria must be insisted on in all experiments in this 
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field. Precisely how much higher, the opponents of spon- 
taneous generation leave an open question, and increase the 
demand with every failure of a supposed killing heat to pre- 
vent the development of life. A series of experiments made by 
Bastian some years ago, and never in any way invalidated by 
conflicting experiments, would seem, however, to have placed 
this question beyond further dispute, though his opponents 
are very apt to quietly ignore them. His method was 
briefly this: to take a test-fluid which never engendered life 
except when purposely inoculated with multiplying bacteria, 
and never failed to produce life when so inoculated ; then 
after mixing the test-fluid with a bacteria-bearing liquid, 
heat the mixture after perfect isolation, and await the result. 
If life appeared, the heating was assumed to be insufficient 
to kill all the life introduced ; if no life appeared, after re- 
peated trials, the temperature was considered fatal. The 
heat which produced sterility in different fluids varied be- 
tween 130° and 158° Fah., and the latter was found to be 
the maximum temperature which a growing and multiply- 
ing swarm of bacteria, — in all stages of growth and presum- 
ably including the hypothetical germs, if such there be, — 
could survive. When, therefore, this experimenter found 
other fluids (capable of spontaneous putrefaction in the open 
air) to swarm with bacteria after having been subjeeted to a 
temperature of 212° Fah. for hours, and thoroughly isolated 
from any possible contact with germ-bearing air, he claimed 
to be justified in the conclusion that there had been in such 
fluids a real origination of life not derived from antecedent 
life. 

A great variety of animal and vegetable infusions, and 
some purely inorganic solutions have been used in such ex- 
periments, with varying results. While it has been found 
to be impossible to predict the behavior of any particular 
fluid from its composition, it appears from many observa- 
tions that neutral or faintly alkaline fluids are more likely to 
putrify, after boiling and sealing, than acid infusions. Ex- 
cess of alkali, however, prevents the development of life as 
well as an excess of acid ; and some infusions are found to be 
almost always sterile unless exactly neutralized; yet positive 
results have been obtained in many instances, Bastian claims, 
with both acid and alkaline fluids. The fluids which he 
found to be most commonly successful were infusions of 
turnip and hay ; the former fortified with a little cheese dust 
being almost certain to develop life. 

It was with infusions of this character that the sceptical 
Dr. Burden-Sanderson tested Dr. Bastian's conclusions by a 
series of experimental tests made under his opponent's per- 
sonal supervision ; and failing to detect any flaw in the pro- 
cess, he frankly and publicly admitted that he had been 
mistaken in his previons doubts. The same experiments 
were thereupon repeated, and their results verified by Pro- 
fessor Huitzinga, of the University of Groningen, who 
afterwards made a series of fresh trials, using a mixture of 
grape sugar and soluble salts instead of the turnip infusion, 
and substituting soluble peptone for the cheese dust. In 
every instance, he declares, bacteria appeared when the in- 
gredients were used in certain specified proportions. By 
altering the proportions of the ingredients he was able to 
keep his solutions sterile, although in other respects they 
were treated exactly as before ; and he relied on this differen- 
tial process to prove that any pre-existing germs in the 
liquid were destroyed and perfect isolation obtained, for the 
altered fluids were found capable of developing bacteria if 
once inoculated. Thus having two fluids, each capable of 
supporting bacteria, both were subjected to the same process 
of boiling and sealing. After repeated trials, iu which one 
solution invariably swarmed with bacteria and the other as 
invariably remained clear, it was inferred that all germs had 
been destroyed by the heat and subsequently kept out by 
perfect sealing ; and that the life developed in the one was 
due wholly to its proper chemical composition. 

The only reply that the opponents of spontaneous genera- 
tion can make to tests like these is that, in all cases where 
life appears, there has been either an insufficient exclusion of 
germs, or else that, owing to the composition of the solution, 
the contained germs were somehow protected and enabled to 
withstand a temperature which was fatal to those in the 
other solutions. Thus there always remains a possibility of 
doubt, and the result is disputed. A pretty illustration of 
the almost hopeless struggle which the spontaneous genera- 
tionists have to wage with persistent doubt is seen in the 
last controversy between Bastian and Pasteur. 

For a number of years Pasteur has held, in spite of Bas 
tian's experiments in regard to the death-point of bacteria, 
that bacteria germs are not killed in acid fluids below the 
boiling-point of water, while in neutral or faintiy alkaline 
fluids they are able to survive a somewhat higher tempera- 
ture. In any case, however, he admits that a temperature 
of 110° C. is fatal; consequently no life can appear in fluids 
so heated and kept perfectly isolated. A short time ago, 
Bastian devised the following test of the alleged protective 
influence of alkalinity. He placed in a retort a measured 
quantity of urine of ascertained acidity; also in a small tube 
a quantity of liquor potassse, somewhat less than enough to 
neutralize the urine — his experiments proving that a larger 
quantity was likely to overdo the matter. He then sealed 
the potash tube in a blow pipe flame, drawing out the sealed 
end so that it would break easily, and boiled the inclosed 
liquor potassse to kill any possible germs it might contain. 
Then he placed the tube in the retort with the urine, which 
was boiled and hermetically scaled in the usual way. 

The question to be decided was this: Acid urine does not 
putrefy (that is, develop bacteria) after boiling ; alkaline 



urine sometimes does — the difference being attributed by 
Pasteur and his school to the protective action of the alkali. 
Now, if acid urine after boiling (by which process its in- 
closed germs are admitted to be destroyed) be neutralized by 
a liquor also made sterile by prolonged boiling, it ought not 
to develop life ; if it does, the result cannot be due to any 
protective action of the alkali, which is not added until after 
the germs are killed. 

After cooling, retorts as abeve described were shaken so 
as to break off the fragile end of the inclosed potash tube 
and allow the contained fluid to mix with and neutralize the 
boiled urine ; then they were placed in an incubating bath 
kept at a temperature about 122° Fah., together with other re. 
torts similarly treated, except that the potash tubes were not 
broken. After a day or two, the neutralized urine invaria- 
bly putrefied, while the acid urine in the control flasks re- 
mained permanently barren. Having thus shown that the 
effect was the same, whether the acidity of the urine was re- 
duced after or before boiling, Bastian insisted that the influ- 
ence of the potash was not due to its alleged power of pro- 
tecting the germs so as to enable them to bear a higher tem- 
perature, but to some vivifying chemical or molecular action, 
and claimed a victory for spontaneous generation. 

Pasteur repeated the experiment with a like result, but 
was not satisfied; so he tried again, substituting solid potash 
for the liquor potassse, and the result was negative ; to 
which Bastian replied that the potash had been used in ex- 
cess. Pasteur retorted with a charge of insufficient heating 
of the potash in Bastian's experiments, and challenged him 
to repeat the experiment with the single variation that the 
potash tube should be heated either for twenty minutes at 
110° C, or for five minutes at 130° C. 

Bastian did so, and more : he kept the potash tubes at the 
required temperature for twenty hours, and obtained life as 
before. To this Pasteur's only reply was a vehement protest 
that the alleged result was impossible. 

The English opponents of spontaneous generation have 
more wisely endeavored to prove the impossibility of such 
a result by critical experimentation. Among these, Dr. 
Roberts, of Manchester, and Professor Tyndall, both claim 
to have repeated the experiments over and over again, and 
always without obtaining life. This is not the first time 
that Dr. Bastian's assertions have been flatly contradicted ; 
and he knows from experience what it is to have his oppo- 
nents afterwards admit, in the face of experimental evidence, 
that he was right and they were wrong. The issue has been 
so narrowed now that it ought not to be impossible for the 
opposing parties to agree to undertake together a series of 
crucial experiments. By mutual suggestion, skill, and watch- 
fulness, the common charge of inexactness in manipulation, 
or prejudice in the interpretation of results, ought easily to 
be prevented, and the issue fairly and squarely met. Isolated 
partisan work, however skillful, will not force a conclusion 
nearly so quickly or satisfactorily as united effort ; and to 
that test we hope, for the credit of science, the question will 
be speediy submitted. t 

< m » 

THE PHYSICAL CHAEACTEEISTICff OF AMERICAN 
CHILD BEN. 

Some months ago we renewed the data relative to the 
height and weight of Americans, drawn from the records of 
the Provost Marshal General's Bureau, made during the late 
war. The conclusions reached were that, in point of stat- 
ure, even the lowest mean obtained would entitle the Ameri- 
can people to the first rank among nations. The results of 
measurements of nearly a million and a half of American 
born white men exhibited a mean stature of 67 '646 inches. 
In the matter of weight it further appeared that Brother 
Jonathan is as heavy as the heaviest even in his youth: and 
the apparent slimness of his immaturity, due to his superior 
height, is fairly made up by the time he reaches his full 
development. 

The above important series of investigations on the physi- 
cal characteristics of Americans, has recently been supple- 
mented by researches made by Dr. H. P. Bowditch, of Bos- 
ton, Mass., in which the object of inquiry has been the 
growth of children. Both sexes are included, so that a di- 
rect comparison is instituted between them. About 24,500 
observations were made upon the pupils of the schools in 
Boston and vicinity. These were tabulated according to 
nationality, etc., and from these tables graphic diagrams 
were constructed, exhibiting with great clearness the results 
obtained. Both tables and diagrams, together with Dr. 
Bowditch's report, are before us, in the recently issued 
Eighth Annual Report of the State Board of Health of 
Massachusetts. From the data obtained relative to the com- 
parative rate of growth of the sexes, it appears that the 
greatest annual increase in height occurs for girls at 12 and 
for boys at 16 years of age, while the maximum increase in 
weight is, for boys at the same age, and for girls one year 
later than the maximum increase in height. In other words, at 
about the ages of 13 and 14 years girls are (during more than 
two years) both taller and heavier than boys at the same age, 
though before and after that period the reverse is the case. 
Dr. Bowditch points out, that on the principle enunciated by 
Carpenter and Herbert Spencer, that growth and reproduc- 
tion are to some extent antagonistic properties, it may 
reasonably be supposed that at the age at which the or- 
ganism becomes potentially reproductive, a period of exces- 
sive growth will not occur ; and the data above noted seem 
to show that this is the case. 

From the tables exhibiting effect of race on size and rate 
of growth, it appears that, almost without exception, Amer- 



ican children are both taller and heavier than children of the 
same age and sex whose parents are of other nationalities. 
One of the most curious facts brought out by Dr. Baxter in 
the investigations referred to in our initial paragraph, was 
that natives of foreign countries enlisting in the United 
States, possessed a greater average height than natives of the 
same countries enlisting at home. Dr. Baxter explained 
this circumstance by a difference in the average age of th» 
individuals mentioned, but Dr. Gould, through other statisti- 
cal investigations, has shown that, even making allowance 
for this difference of age, the same result holds true. Now, 
Dr. Bowditch presents the opinion that the superiority of 
stature is owing to the greater average comfort of the people 
of this country, as compared to that of inhabitants of 
European States, and the observations of Quetelet, Villerme, 
and Cowell, which are referred to, seem further to show that 
in a given community the children of the wealthier classes 
are, as a rule, larger than those of the poorer classes. 

But it is evident that an important question is, whether 
similar conclusions to those reached by Drs. Baxter and 
Gould for adults are applicable to growing children, and in 
order to eliminate the possible effect which comfort or mis- 
ery may have on the rate of growth, it is necessary to select 
for comparison, sets of observations made upon children be- 
longing to corresponding classes in the communities in 
which they live. To this end, the pupils of certain select 
schools in Boston were compared with those belonging to 
non-laboring classes attending English public schools and 
universities; and the two sets of figures show the marked 
superiority of the American boy, both in size and weight. 
Hence the superior size of American children may be taken 
as due partly to the greater comfort surrounding them, and 
partly to difference of race and stock. 

One of the most interesting portions of the entire investi- 
gation is that which deals with the relation of height to. 
weight in growing children of both sexes and of various 
races. Growing boys are heavier in proportion to their 
height than growing girls, until the height of 58 inches is 
reached. Above that point the reverse is the case. The 
difference between children of American and those of for- 
eign parents is constant in one direction for all ages. Boys 
of German parentage, who are uniformly heavier in propor- 
tion to their height than American boys, form the exception 
to the rule. The deprivation of the comforts of life, curi- 
ously enough, exercises a greater tendency to diminish the 
stature than the weight of the growing child. And finally 
Dr. Baxter's conclusion "that the mean weight of the white 
native of the United States is not disproportionate to his 
stature," is, as far as boys are concerned, as applicable to 
growing children as to adults. 

Dr. Bowditch appends to his report reference to the form- 
ula? determined by Professor Lanza; and based on the obser- 
vations of President Runkle, of the Massachusetts Institute 
of Technology, expressing the relation between the weight 
and height of growing children from five to eighteen years 
of age. In the case of boys ranging in height from 42 to 66 
inches inclusive, the formula is y=0 -002428 *»■••; and in 
that of girls ranging in height from 42 to 61 inches inclu- 
sive, the expression is y=0 001277 **•", y representing the 
weight in pounds, and x the height in inches, in both cases. 
These formula? are quite accurate, as the greatest difference 
between calculated and observed values is, in the case of 
boys, - 65 lbs., and in that of girls, 1*41 lbs., with one excep- 
tion, where it is 3 - 01 lbs. 

Dr. Bowditch's investigations are replete with suggestions 
for future statistical research, the results of which cam 
scarcely fail to be of the highest value to the community. 
To those who may undertake the necessary inquiries, the 
following subjects are commended. Drs. Gould and Baxter 
having shown that the size of adult Americans is very dif- 
ferent in different States of the Union, and even in different 
parts of the same State, it would be interesting to deter- 
mine, by observations of children, how early in life this dif- 
ference becomes apparent; in general, what is the influence 
of geographical and climatic conditions of growing chil- 
dren? What number of generations is necessary for the 
complete development of the influence of changed climatic 
conditions on the rate of growth of a given race? This ex- 
amination might be conducted on emigrants and their de- 
scendants, coming from some limited region of the old 
world. What effect (if any) does the season of the year 
have on rate of growth? And what is the comparative effect 
of city and of country life on the same? What is the rela- 
tion between diseases and the rate of growth? Dr. Bow- 
ditch suggests that it would be especially interesting "to in- 
quire whether in the rapid growth, which is said to follow 
certain diseases, especially fevers, the height and weight in- 
crease in normal ratio: whether this accelerated growth 
after the disease is simply a compensation for a retardation 
during the disease ; whether abnormally rapid growth causes 
a predisposition to disease, and whether any connection can 
be traced between the rate of growth and the frequency with 
which certain diseases of growing children (e. g., chorea) oc- 
cur at different ages." Finally, by systematic comparative 
study of the physique of the growing population in differ- 
ent localities, the effect of local hygienic conditions might 
be determined. 

. «i>i» 

In our Supplement of this week particulars and engrav- 
ings are given of a remarkably powerful and fast little steam 
launch designed by H. S. Maxim. Boiler 26,inches length, 
20 inches diameter. Test pressure, 450 lbs. per inch. Length 
of boat, 21 feet. Speed, 10 miles per hour. 
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[Continued from first page.'] 
receptacle, C. This is a heavy cylinder having an annular 
chamber formed in it to receive the steam by which it is 
kept hot. D is the press plunger working downward, and 
in it is inserted the core, E, which enters the die aperture. 
The metal is drawn off directly from the kettle, and the 
plunger is at once brought down upon it, so that it may be 
kept under moderate pressure until sufficiently congealed. 
The press is then set in operation, and 
the lead is forced through the annular 
space between the core and die, and 
emerges in the form of pipe. The pro- 
cess is quite rapid, and there is nothing 
further to do but reel up the pipe as it 
is drawn. As soon as one charge is ex- 
hausted or rather partially so, as a por- 
tion is left in the chamber to which the 
new charge unites, more lead is admit- 
ted from the furnace, and the operation 
is repeated. The amount of pipe made 
at a single pressure depends upon the 
weight of the same when finished. 
Thus an extra light one-inch pipe 
weighs 2 lbs. to the foot, and the cham- 
ber may, for example, hold 135 lbs. 
Therefore 67^ feet of pipe are produced 
at each descent of the plunger. Dif- 
ferent sizes of pipes are produced by 
substituting suitable dies and cores. 
The die is easily reached by lifting the 
chamber, C, which is done by attach- 
ing the same to the press plunger and 
elevating the latter. 

Tin-lined lead pipe is produced some- 
what differently. Before the lead is 
run into the chamber, a mandrel is in- 
serted, which closes the die aperture 
and extends up through the receptacle. 
This mandrel consists of a central stem, 
around which are grouped dovetailed 
sections, "so that when the central por- 
tion is removed the sections are easily taken out, leaving a 
hollow space in the lead which is run in while the mandrel 
is in place. The sides of the mandrel are tapered, or rather 
crenelated, there being three or four shoulders and a differ- 
ent taper from each. The object of this is that after the 
mandrel is removed, the tin which is poured into its place 
may have several purchases against the lead which surrounds 
it. Of course before the tin is let in, the core, as already de- 
scribed, is inserted. Afterwards the pressure is applied in 
the usual manner, the result being that the pipe emerges 
with a thin lining of tin. Tin-lined lead pipe and plain lead 
pipe weigh the same. 



There are some trade peculiarities about the sale of lead 
pipe which are worth remembering. That which is termed 
tubing measures from J and \ inch in diameter, and weighs 
2 and 5 ounces to the foot. Ordinary lead pipe varies ^ inch 
in diameter from § to f inch, inclusive ; then \ inch from 1 to 
1£ inches, and lastly there is a 2 inch size. Beginning at 
1£ inch, and ranging at £ inch increase to 5 and then to 6 
inches, comes lead waste pipe. Of ordinary pipe there are, 




ROLLING THE LEAD. 

besides, several classes depending on weight and ranging from 
extra strong to " fountain " size. The Colwell Lead Com- 
pany, of this city, has courteously offered us the facilities or 
the preparation of the foregoing description and illustrations. 
■< n > » 
The following compound is recommended by the Bevue 
IndustrieUe as an artificial fuel well suited for cooking pur- 
poses: To 176 lbs. of small charcoal made from light wood 
add 44 lbs. of pulverized charcoal, 11 lbs. of nitric acid, 4'4 
lbs. of nitrate of potash, and 11 lbs. of gum arabic. The 
gum serves as agglomerating material. A rather expensive 
fuel this! 



LABGE LOCOMOTIVE CRANE. 

We illustrate herewith a new 10-ton locomotive crane, the 
invention of M. J. Chretien, and designed for use on the 
Northern Railway of Prance. The principal feature of 
novelty in the machine is that the load is lifted by the direct 
pull of the piston in a long steam cylinder, the piston rod 
being attached to the lifting chain or to pulleys of the same. 
A D slide valve admits steam and is changed automatically 
in time to prevent the piston meeting 
the end of the cylinder by a simple 
stop mechanism. 

The machine consists of a strong 
cast iron frame mounted on wheels, 
and having at its center a column 
which serves as a pivot for the traverse 
which supports the turning portion of 
the crane. The boiler is placed in rear 
and serves as a counterpoise. The der- 
rick arm consists, first, of a cylinder 
15 '6 inches in diameter, and 111 inches 
long, and a double T arm which sup- 
ports the chain pulley. The apparatus 
may be used not only for handling 
heavy loads, but as a locomotive for 
hauling cars. Means are provided for 
lowering both smoke stack and derrick 
so that bridges may be passed under. 
The locomotive engine is placed un- 
der the platform, as shown. It has a 
single cylinder connected with the 
boiler by a pipe passing through the 
crane pivot. Simple gearing serves for 
the transmission of power to the driv- 
ing wheels. For rendering the appa- 
ratus stationary four jack screws, 
placed at the corners of the carriage, 
are employed. These press the traverse 
to which they are connected firmly 
against the ground, and thus render the 
machine immovable. For raising or 
lowering the arm, the mechanism for 
elevating the load is easily employed. When the arm is in 
normal position, as indicated in the engraving, the guys are 
retained above by two catches. Two small chains attached 
to the guys are pendant or fixed to retaining hooks. To 
lower the arm, the lower ends of these chains are taken to 
the piston, and there secured to hooks provided for the pur- 
pose. Steam is then admitted above the piston. As soon as 
the chains are tautened the arm rises slightly, and the disen- 
gaged catches lift. Then the steam is allowed to escape 
slowly, and the arm is thus permitted gradually to descend 
until stopped by the piston reaching the end of the cylinder, 
During this operation the point, F, travels toF', E to E'. 




NEW 10-TON LOCOMOTIVE CRANE. 
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and the guys are elongated by the intermediation of the 

chains over the distance, E' F'. The arm is lifted by the 

reverse operation. Steam is admitted into the cylinder, and 

the crane is swung upward until caught as before by the 

catches. We extract our engraving from the Revue Indus- 

trielle. 

m < t > » 

Wrought Iron Girder Work. 

Mr. Graham Smith, in a paper read before the Liverpool 
Engineering Society upon wrought iron girder work, stated 
that one of the first and principal requirements in designing 
wrought iron girder work, was to have a proper sense of the 
limits of application of theoretical deductions. He then 
showed that, in order to be able to design an iron girder, 
something more than proficiency in mechanical calculations 
was necessary, many circumstances having to be taken into 
account which experience has shown materially affect the 
structure, when exposed to variations of strain and temper- 
ature. In the designing of their bridges, American engi- 
neers compared very favorably with their English brothers. 
The life of an iron girder depended upon the strains to 
which it was subjected being kept well within the elasticity 
of the iron ; and when engines and rolling stock were in- 
creased in weight beyond what was originally estimated, and 
this limit was passed, we ought not to be surprised if a bridge 
did give way now and then. Another point upon which the 
durability of an iron structure depended, was the state of 
efficiency in which the paintwork was maintained. He gave 
some valuable remarks upon preparing ironwork for paint- 
ing, laying special stress upon care being taken with work 
for abroad, in situations where it would subsequently receive 
but little attention. Mr. Smith thought engineers did not 
sufficiently consider the sizes of iron to be employed in ex- 
ecuting their designs. It was well known to manufacturers 
that iron above certain sizes and weight commanded extra 
prices, and it was shown that carelessness in this matter 
would sometimes double the cost of a structure. It was con- 
sidered very desirable to test all the iron to be used in con- 
structing girders ; and he showed how this was to be done 
in an efficient manner. Various small matters connected 
with the riveting and construction generally, were brought 
forward in an amusing manner, fully demonstrating the 
necessity of having a working inspector always on the 
ground. Mr. Smith then went at some length into the pre- 
paring of drawings and specifications, and concluded by re- 
ferring to Barff's process of coating iron with magnetic 
oxide. 
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was about to take place, the balloon was driven, and a long 
slit was made in the silk, through which the gas began to 
escape rapidly. Close to the striking machine which had 
caused so much damage there was a stall for the sale of hot 
peas, a kind of refreshment greatly in demand at entertain- 
ments of this kind. Very shortly before the balloon drove 
upon this stall a naphtha lamp had been suspended thereon, 
and the escaping stream of gas coming in contact with this 
naked light, a fearful explosion followed. 

Spectators of the scene state that what they saw was a 
vivid flash, as of lightning, followed by a dense white smoke, 




TEE OBEAT EBUPTION AT HAWAII. 

M. Ballieu, Consul of France at Honolulu, has sent to his 
government a detailed account of the great volcanic erup- 
tion which occurred at Ha- 
waii on February 14 last. 
The phenomenon took place 
on Mauna Loa, at about nine 
o'clock in the evening. Nine 
great jets of flame and smoke 
burst from the crater of Mo- 
kuaweoweo, and united in an 
immense column which rose 
to a height of 16,000 feet. 
The nine fires appeared to 
form two groups — one of four, 
the other of five columns, the 
latter being the more brilliant. 
The scene is depicted in the 
engravings herewith given, 
which we extract from La 
Nature. Fig. 1 also conveys 
an excellent idea of the loca- 
tion of the volcano. N and 
S respectively indicate the 
north and south points, + is 
the crater of Mokuaweoweo, 
+ + is Mauna Loa, + + + the 
central plateau, + + + + is the 
town of Kaw; A represents 
Kawaihe, and B Hualailai. 
Viewed from Hilo the jets all 
seemed joined in one vast 
spout of fire, as represented 
in Fig. 2. 

The eruption, a full de- 
scription of which we pub- 
lished some time ago, lasted 
but six hours, and was fol- 
lowed nine days afterwards by earthquakes and a submarine 
eruption near Heei Point. 

< <i > > 

Singular Balloon Accident. 

A fearful accident lately occurred at Hull, Eng., by which 
a large number of persons were seriously injured. 

It appears that for several years a gala has been held every 
Whit Monday, in a large field in the Beverley Road, and 
this year one of the attractions advertised was the ascent of 
a balloon. Arrangements were made with the British Gas 
Company for a supply of gas, it being estimated the balloon 
would require for its inflation about 18, 000 cubic feet. There 
being a strong wind at the time it was filled, the balloon, 
although securely fixed to the ground with ropes, swayed 
vigorously from side to side. We learn from the local papers 
that close to the ring in which the filling took place there 
was a " striking machine," against which, just as the ascent 



VOLCANIC ERUPTION AT HAWAII.— Fig. 2. 

tins in turn being followed by a blaze which lasted "so long 
as there was any of the varnished silk of which the balloon 
was composed remaining to be consumed. From the midst 
of this mass of smoke and flame there arose a mighty cry 
of anguish, and the excitement amongst the spectators was 
most intense. The policemen on duty at the gala, with 
many others who were not too much excited to act, at once 
rushed to the rescue, and soon one and another were hauled 
out from amongst the burning mass. When the balloon col- 
lapsed, owing to the escape and ignition of the gas, it fell 
upon quite a crowd of persons, who were completely cov- 
ered by the silk and the netting in which it was inclosed, 
and these people, mostly young men and women and chil- 
dren, were rendered powerless to help themselves. Their po- 




GREAT VOLCANIC ERUPTION AT HAWAIL-Fig. 1. 



sition was, besides, rendered the more awful by the fact that 
the varnish with which the silk composing the balloon was 
covered, when it became heated, caused the burning mate- 
rial to stick to the hands and faces of the sufferers, and in 
numberless instances the skin was torn away from hands and 
faces as the unconsumed material was removed. Amongst 
the injured was a little girl, who was so frightfully burned 
that she expired the next day. 

Five Centuries Burled. 

The Ariegeois relates as follows the finding of the body of 
a bishop at Saint Lizier. France: "The discovery was made 
in the wall of the cathedral cloister. The skin is yellow, but 
not mummified. The arms were crossed over the breast, and 
the head slightly inclined to the left. The hands were still 
gloved, sandals were on the feet, and having been carefully 
removed, the members were found to be in a perfect state of 



preservation. No article of value was found in the tomb. A 
leathern cord around the neck must have carried the pas- 
toral cross, which was sought for in vain. The body is 
proved to be that of Mgr. Auger II., of Montefalcone, Bishop 
of Couserans, who died in 1303." 

New Method of Detecting Potash. 

Ad. Carnot publishes a new and delicate test for potash. 
Dissolve one part (10 grains) of subnitrate of bismuth in a 
few drops of hydrochloric acid ; then dissolve separately two 
parts (20 grains) crystallized hyposulphite of soda in a small 
quantity of water; pour the second solution into the first 
and add an excess of strong alcohol. If a portion of this 
reagent be brought into contact with a few drops of a solu- 
ble potash salt, a yellow precipitate is immediately formed ; 
if the potash salt is not in solution a light yellow, but very 
distinct coloration is produced. All potash salts of the min- 
eral acids give this reaction. Barium and strontium are the 
only metals that might be mistaken for potash, as they form 
white double salts with this reagent. As these bases seldom 
occur along with potash, it is easy to recognize and remove 
them. If a solution contains but a few grains of potash, it 
should be evaporated to a small volume or to dryness in or- 
der to obtain the reaction more distinctly. Another way is 
to saturate a strip of filter paper with this solution and dry 
it. The yellow color will be seen on the edges of the paper. 

Owing to the remarkable solubility of all the simple and 
most of the double salts of potash, its detection has been 
quite difficult. The usual reagents hitherto in use were a 
solution of tartaric acid, which must be freshly prepared, 
and chloride of platinum, which is expensive and not very 
satisfactory, owing to the difficulty of perceiving a slight 
yellow precipitate in a deep yellow liquid. 

<m> 

The Preservation of Flowers. 

A new method of preserving flowers, successfully adopted 
by Dr. Miergues, is reported in the Gardener's Magazine. 
Each flower, held by the extremity of the stalk, is plunged 
into a vessel of paraffin, quickly withdrawn, and twirled 
rapidly between the finger and thumb, so as to shake off the 
superfluous oil. Bouquets of flowers thus treated have been 
kept upwards of a twelvemonth without losing their shape 
or colors. Whether the smell of paraffin be equally persist- 
ent, the doctor has forgotten to inform us. 

m i ■ i > 

An Electrical Plant. 
In a recent number of the Hamburger Garten- und Blu- 
memeitung, Levy describes a plant, which, if the statements 
of this traveler are true, must be a most remarkable won- 
der. It is one of the Phytolacca which seems to be new, and 
has received the name of Phytolacca electrica. The curious 

fact about this plant is its 
strongly marked electro-mag- 
netic properties. On break- 
ing off a twig a sensation is 
produced in the hand like 
that given by a Ruhmkorff in- 
duction coil. This sensation 
was so marked that he began 
to experiment with a small 
compass. The compass be- 
gan to be affected by it at a 
distance of seven or eight 
paces. The needle vibrated 
on approaching nearer to it, 
and finally began to revolve 
rapidly. On receding, the 
phenomena were repeated in 
reversed order. In the soil 
where this plant grew, there 
was not a trace of iron or 
other magnetic metal, like 
nickel or cobalt, and there is 
no doubt that the plant itself 
possesses these peculiar prop- 
erties. The strength of the 
phenomena varied with the 
time of day. During the night 
it is almost nothing, and 
reaches its maximum about 
two o'clock in the afternoon. 
When the weather is stormy 
the energy increases gtill 
more, and when it rains the 
plant appears withered. Levy 
also states that he never saw 
any insects or birds on or about this electrical plant. 
m in » 

Nathan R. Smith. 

Professor Nathan R. Smith, the distinguished surgeon and 
medical practitioner, died in Baltimore in the eighty -first 
year of his age. For many years he had been the acknow- 
ledged head of the profession in that city, and up to within 
a few years past has been in full practice. The deceased 
was a native of Cornish, N.H. In 1825 he was appointed 
professor of surgery and anatomy in the University of 
Vermont, and organized the medical school of that institu- 
tion. In 1827 he accepted the chair of surgery in the med 
ical department of the University of Maryland, which ha 
filled for many years. He was well known as a writer in 
various medical journals, and published a voluminous work 
on the surgical anatomy of the arteries, which was well 
received in this country and Europe. 
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Our Washington Correspondence. 

To the Editor of the Scientific American : 

Mr. Hunt, the gentleman whose patent was withheld as 
mentioned in my previous letter, feeling himself aggrieved by 
the Commissioners in that matter, has issued a circular hinting 
at collusion between the Commissioner and his ex-partners, 
and denouncing the former for his action in the case. This 
has been followed by an order from the Commissioner, ap- 
proved by the Secretary of the Interior, suspending Mr. 
Hunt from practice before the office. 

After a contest of about two years between Faber, of 
Munich; Jacobson, of Berlin; Schwanhausen, of Bavaria; 
Batchelder, of Boston ; the American Pencil Company, and 
the Eagle Pencil Company, of New York, as to the priority of 
the invention of what is known as the copying pencil, by the 
use of which a transfer copy can be taken by moistening the 
paper, the controversy has been concluded by a decision of 
the Commissioner in favor of the Eagle Pencil Company, as 
assignees of Charles Walpouski, who is adjudged to be the 
original inventor. 

Gen. W. G. Le Due, of Minnesota, has been appointed 
Commissioner of Agriculture. The papers here speak very 
highly of his knowledge of the science and practice of agri- 
culture, and assert that he has always been prominently con- 
nected with the agricultural interests of his State. 

The June reports of the Agricultural Department indicate 
a better prospect than usual for wheat. The report of June, 
1876, made the average for the country thirteen percentum 
below the standard of normal condition, and the subsequent 
returns of condition and yield were still lower, forecasting the 
scarcity which has occurred. The average for winter and 
spring wheat together is one hundred this year, winter wheat 
being above that figure and spring wheat below it. There 
are 227 counties reporting winter wheat in full normal con- 
dition ; 494 counties above one hundred, and 183 below it. 
Spring wheat in 92 counties is reported at one hundred, 117 
counties above that figure, and 137 below. The reports from 
California indicate only half a full crop, from a deficiency of 
winter rain fall. Fewer injuries than usual from insects and 
rust are reported. In the Ohio valley nearly every return is 
favorable, but in Pennsylvania and Tennessee a slight de- 
preciation is caused by the Hessian fly. The only serious 
injury is that caused by the grasshopper, which has been 
most destructive in Minnesota, hatching numerously through 
all the settled portions of the State. In the west of Iowa 
and throughout the wheat fields of Kansas and Nebraska 
the losses from the hopper are reduced to a minimum by the 
effects of wet and cold weather after hatching and subse- 
quently by the successful warfare of the farmers. In some 
portions of Texas the destruction of wheat by grasshoppers 
has been quite heavy. 

Reports to the Department from the South indicate that 
the total average of cotton planted this year is nearly four 
percentum in excess of that of last year. The season is stated 
to have been too wet at the time of planting, and too dry 
since in all of the cotton growing districts except Texas. 
The growth now, however, although small, is generally 
healthy, clean, and in a good condition for rapid improve- 
ment with favorable weather. 

The prospects of the peach crop this year are exceedingly 
good. The Delaware growers are watching their trees with 
great interest, feeling certain that, without some extraordinary 
misfortune, the yield will exceed anything heretofore known, 
and feeling puzzled what to do to realize the most money 
from what promises to be a glut. Notwithstanding the 
great efforts made last season to find new outlets for the 
surplus, there remained a vast quantity of fruit which could 
not be utilized. Peaches rotted by the millions, and the 
hucksters in some of the cities had hard work to dispose of 
their stock at any price when the season was at its height. 
The experiment of sending fresh peaches to England was a 
failure, but fruit preserved by evaporation can be and has 
been sent in great quantities. For the year ending June 
1876, dried fruits to the value of $600,000 were exported, 
while during the same period of time ending on the first of 
the present month this amount was increased to $2,500,000. 
By the new apparatus now in use for drying fruit, called 
"evaporators," the fruit is left in such a natural condition 
that England is calling for it in vast quantities ; and France 
isalsousinglargequantities of driedfruits, especially apples, 
which are made into wine and reshipped in that form to the 
An&rican market. The Delaware peach growers are now 
preparing to dry their fruit by the " evaporators," and expect 
to find a ready and profitable market for it. Peaches dried 
in this way bring from twenty-five to thirty-five cents per 
pound, and each basket of peaches will turn out three and a 
half pounds of evaporated fruit — hence higher prices can be 
obtained from England than by glutting the market in this 
country. The only drawback to the use of these evaporators 
is their great cost, and there appears to be a demand for ap- 
paratus that will accomplish the same results at a less price. 

Professor Baird, of the United States Fish Commission, is 
about to leave here for the purpose of collecting information 
and statistics in regard to the food fishes of the New Eng- 
land coast, between Salem and Portland, and will have his 
headquarters at the former place. Particular attention will 
be given this season to the collection of information in regard 
to the cod, mackerel, blue fish, tuntog, menhaden, sear her- 
ring, haddock, pollock cusk, and hake. During the past 
season the Commission have hatched out about 9,000,000 
young shad in the Susquehanna, at Havre de Grace, over 



1,000,000 of which have been distributed in Western and 
Southern waters, and about 1,000,000 are now en route to 
the waters of California. Active preparations are now being 
made to distribute a large number of salmon eggs and young 
salmon next fall throughout the country. Over 5,000,000 
eggs and young were distributed last fall, but a much larger 
number will be sent off this season. The principal salmon 
hatching establishment is at MacLoud river, California, the 
species of salmon found there being most suitable for Eastern 
rivers, like the Susquehanna, Delaware, Potomac, and Cape 
Fear. Professor Baird has recently given considerable at- 
tention to importing carp from Germany, as the finest fish 
of this kind is found there. Four hundred and fifty large 
carp were recently imported by the steamer Neckar. They 
are now in the ponds of the Maryland Fish Commission for 
breeding purposes, and their young will be distributed 
throughout the South. Other importations will be made soon. 
Major Powell, who has charge of the geological and geo- 
graphical survey of the territories, has already sent out five 
surveying parties, all of which are at work in Utah. A tri- 
angulation party, under Professor Thompson, is located on 
the eastern slope of the Wasatch mountains; three geo- 
graphical parties, under Messrs. Renshaw, Wheeler, and 
Graves, are at work on the Uintah, Price and Lower Green 
rivers; and a geographical party, under Captain Dutton, is 
located on the Sevier Plateaus. The major is about to leave 
for the field himself, but before starting will fit out two 
other parties, one of which will make a specialty of the sub- 
ject of irrigation in Utah. 

Preparations for an improvement in the devices on the 
coins of the United States have been going on for nearly a 
year, and the various dies are approaching completion. As 
soon as finished, specimen coins will be struck and sub- 
mitted to the Secretary of the Treasury for appropriate 
action under the law. One of the objects in view is to have 
the devices, inscriptions, etc. , so finely engraved upon the 
coins as will render successful counterfeiting almost, if not 
quite, impossible. At the request of the Committee on Coin- 
age, the Secretary has instructed the Director of the Mint to 
have an experimental $50 gold coin .struck. These dies are 
nearly finished, and will, it is said, make the largest gold 
coin ever issued by any government. While on this sub- 
ject I may state it is estimated by a prominent Treasury 
official that the total amount of gold and silver in the 
United States is $225,000,000, and that the increase during 
the year ending June 30 is not less than $45,000,000. As the 
imports are expected now to nearly, if not quite, balance ex- 
ports, and the balance of trade is in our favor, it is believed 
that the accumulation of specie in this country will be still 
more rapid hereafter. Dr. Linderman, the Director of the 
Mint, expects to spend some time in California and Nevada in- 
vestigating the gold and silver mines, to determine upon the 
supply of the precious metals which the government can 
count upon for coinage purposes. From a recent official 
report it appears that no small amount of gold and silver is 
obtained from the Atlantic coast, as the amount deposited at 
the mint and assay offices to the close of the fiscal year end- 
ing June 30, 1876, is as follows: North Carolina, $10,335,- 
209.31; Georgia, $7,379,495.51; South Carolina, $1,381,521.06. 
Total $19,096,225.88. 

An official comparative statement just issued of the ex- 
ports and imports of the United States for the month ended 
May 31st, 1877, and for the eleven months ending at the 
same time, compared with like data of the corresponding 
year immediately preceding, in specie values, shows as fol- 
lows: Excess of exports over imports, including merchandise 
and specie, for the month of May, 1876, $13,040,906. For 
the eleven months ending May 31, 1876, $103,109,473. For 
the month of May, 1877, $12,312,309. For the eleven months 
ending May 31, 1877, $166,372,093. 

Recent railroad statistics show that 73,508 miles of road 
were in operation this year, against 71,759 in the previous 
year. The gross earnings, $497,558,000, against $503,066,000; 
the net, $186,453,000, against $182,506,000; dividends paid, 
$68;040,000, against $74,294,000. 

There appears to be considerable doubt here about the 
Paris exposition being opened at the appointed time, 
although Secretary Evarts has received no official informa- 
tion as to postponement, but, on the contrary, all com- 
munications received from France give assurance that the 
exposition will be open next year as announced. Notwith- 
standing this, the opinion appears to gain strength in the 
State Department that a postponement will be decided on 
before long. In addition to the war now exciting all Europe, 
which is likely to prove an insuperable obstacle to holding a 
satisfactory international exhibition, there is now a new diffi- 
culty in the political crisis in France. The election which 
follows the dissolution of the assembly will greatly agitate 
the country, and would seem to make it impossible to de- 
velop that degree of interest in the exhibition essential to 
success in such a tremendous undertaking. In consequence 
of this no steps have been taken by the department toward 
organizing the provisional commission that has been hereto- 
fore proposed. 

Mr. C. C. Andrews, our minister at Stockholm, informs 
the State Department that an agricultural exhibition will be 
held at Christiana, from the 2d to the 7th of October next, 
which will be open to foreign nations, and appropriate 
awards given to the successful competitors. The time of 
exhibition is short, yet it may be sufficient to introduce some 
of our agricultural implements to the notice of the farmers 
of that region. 

Washington, D, O. Occasional. 



Iron Bridges. 

To the Editor of the Scientific American : 

When a railroad train falls through an iron bridge, an iron 
truss sinks beneath the roof of a public building, and an 
engine boiler bursts at ordinary working pressure, all within a 
short period of time and each endangering, if not destroying 
lives — no wonder that some persons are led to ask whether 
we are not advancing too rapidly in the applications of art 
and without sufficient precaution. In perhaps no other 
branch of industrial science has a quarter century's research 
been so universally beneficial and of extensively practical a 
character as in metallurgy and uses of iron. 

It is not unnatural, then, to suppose that iron would be the 
first of our artificial productions to come into too general use. 
Nor would it be anything but strange if some conservative 
voice did not rise to "brake up " our headlong rush to that 
unhappy state of things which would result in the mortifica- 
tion of science. 

We have listened particularly to arguments (?) against the 
use of iron as a bridge material — against the replacement of 
the stone arch by the iron girder. 

One remarks upon the loss of life by the Ashtabula dis- 
aster: "No such thing could have happened if that bridge 
had been a stone arch. Who ever heard of a stone bridge 
falling through?" Now the fact that stone bridges never 
fall (allowing such, for a moment, to be the case), while iron 
ones do, is no reason for abolishing iron as a bridge material. 
Let iron and stone bridges, under the same traffic, be built 
with the same safety factor, and the imperfection that will 
cause a downfall will, in nine out of ten cases, exist in the 
stone. 

The fact that all iron before being used is molten, and 
therefore becomes homogeneous, is in itself a strong argu- 
ment in favor of its use. Another is the ease with which 
a whole truss may be tested in one or two of its members 
before erection, while to test an arch would necessitate the 
awkward and tedious performance of testing each stone. 

Stone bridges of long span, especially with us, are of com- 
paratively rare occurrence. The voussoirs of a short span 
are, for looks alone, large enough to insure many times the 
requisite strength, and any mason who has an eye for symme- 
try and enough of that indispensable article known as 
" cheek " to style himself an engineer, may with safety to 
his own reputation erect an ordinary stone bridge. 

The reason, then, why a stone bridge does not fall is be- 
cause it is unnecessarily strong. Let iron be used as pro- 
fusely and in correct proportions, and no iron bridge would 
ever fall. 

Stone bridges as well as iron trusses, do fail when not se- 
curely built. An inspection of the Boston Railroad depots 
will show the remains of an arch whose load is supported by 
an iron girder. Even while we are many times safer in the 
railway car than in our own private carriage, we cannot doubt 
that iron, especially in trusses, is sometimes too sparingly 
used. 

It is asked: " Is not some legislation necessary to prevent 
such rapid introduction of iron bridges upon our thorough- 
fares? " I say, " No." 

But let us have legislation that will be a damper to the 
erection of cheap bridges by money -eyed corporations, and 
that will, without excessive material, as in the case of stone 
bridges, give the passenger over the suspension or truss 
bridge the same feeling of security as when over the arch. 
In the above-mentioned, as in all such cases, failure was due 
to incompetent or untrustworthy engineering rather than to 
the iron. 

In what respect is iron inferior to any other bridge ma- 
terial? 

Let iron be used, then, but let men use it who will prove it 
free from silicon, phosphorus, etc., before computing for 
pure bar iron. 

Marston's Mills, Mass. H. V. Hinckley. 
, < in» 

Instinct of the Swallow. 

To the Editor of the Scientific American: 

On page 407, vol. xxxvi. , of The Scientific American, 
Thos. Edward gives an account of the conduct of the tern. 
Having seen a similar display among barn swallows, I am 
prepared to believe the narrative. 

A swallow, on rapid wing, thought to take an insect near 
the water. His wing dipped, and not being properly on his 
guard, he was turned on his back, and floated like a cork on 
the surface, feet up, and perfectly helpless. He uttered a 
few cries of distress, and almost instantly a multitude of 
deeply-sympathetic companions filled the air above and 
around him, each clamorous with excitement, and all running 
to realize the situation, and to comprehend what was required, 
but many fruitless efforts were made before he was success- 
fully caught by the wings, raised, and partly turned over. 
They were finally successful, and I was left standing on the 
bank, meditating over the popular errors in regard to in- 
stinct and Teason. S. L. N. Foote, M.D. 

Yellowbud, Ohio. 
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Enemy of the Potato Beetle. 

To the Editor of the Scientific American : 

I send by mail a small box containing a bug which seems to 
be a new destroyer of the Colorado beetle, or potato bug ; it 
has a proboscis somewhat resembling the house-fly, but seems 
to be of a hard nature like bone. The bug strikes the beetle 
with this proboscis, and seems to suck the life out of it, 
when he is ready for another. First, Would like to know 
whether it is an injury to the potato plant ; Second, What 
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class of beetle it belongs to, with its proper name. It seems 
to be a new discovery. I have not had time to watch it very 
much, but have seen it kill two bugs in ten minutes. Seems 
to destroy the most from three o'clock P. M. until dark . 
Would be pleased to have an answer through your paper. 
Sandusky, Iowa. F. A. Whitney. 

The rust-gray, angular, and somewhat flattened animal re- 
ferred to in the above letter is not a beetle, but a genuine 
bug(order, heteroptera; family, scuielleridce), popularly known 
by the name of the spined soldier-bug (arma spinosa dallas). 
It is an old acquaintance, and every reading farmer protects 
it as far as possible in his warfare with the potato beetle. 
The specimen sent by Mr. Whitney was a female, and had 
just laid 22 eggs by the way. These 
eggs are pretty little cauldron-shaped 
objects, with a convex lid, around 
which ciliate from 15 to 20 delicate 
white spines. The color of the egg 
is at first pale bluish gray, but the 
shell being translucent, the black 
and red colors of the embryo within 
soon show through it, and give the 
egg a bronze hue. Carefully ex- 
amined, the surface is seen to be 
studded, especially on the convex lid, with what, under the 
microscope, appear like blunt spines, and which give the egg 
a slightly specked appearance to the naked eye. The convex 
lid opens with a spring of marvelous delicacy, when the 
hatching period arrives. 

These eggs are neatly placed side by side, in clusters of a 
dozen or more, upon leaves and other objects, and are so 
much subject to the attacks of a minute hymenopterous par- 
asite, that those who undertake to hatch such as are found 
out-doors will more often get flies than bugs. 

The newly hatched bugs are broadly ovoid and swollen- 
backed creatures, which congregate together, and look quite 
unlike the parent. The color is polished black, except the 
abdomen, which is crimson, with transverse black bars on the 
middle of the back and at the sides. 
In the full-grown larva, the black still predominates on 
the thorax, but some four yellowish 
spots appear, and the abdomen be- 
comes more yellowish, though still 
tinted with red. In the pupa, which 
is readily distinguished by the little 
wing-pads, the ochreous-yellow ex- 
tends still more, and finally, with 
the last molt, the black disappears 
entirely in the perfect insect. Throughout the immature 
stages the shoulders are rounded, and not pointed, and the 
antennae, or feelers, have but four joints, instead of five as in 
the mature bug, while there are but two visible joints to the 
feet, or tarsi, instead of three. 

The writer thus speaks of this gallant little fellow in his 
work on " Potato Pests ": 

"This is one of the most common and efficient of dory- 
phora'a enemies, occurring ia all parts of the country, and 
seeming to have a decided fondness for our potato-destroyer, 
especially for the soft larva. . . . Thrusting forward 
his long and stout beak, he sticks it into his victim, and in a 
short time pumps out all the juices of its body and throws 
away the empty skin. 

" We have been taught to admire the muscular power of 
the lion, which is enabled to grip and toss an animal larger 
than itself with its powerful neck and jaws ; but feats per- 
formed by these young soldier-bugs throw the lion's strength 
completely into the shade, for they may be often seen 
running nimbly with a doryphora larva, four or five times 
their own size, held high in air upon their outstretched 
beak. 

*' The spined soldier-bug by no means confines himself 
to potato-beetle larva?, but attacks a great number of other 
insects." 
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Water Pipe Pressures. 
A series of important experiments, having for their ob- 
ject the settlement of several important questions in connec- 
tion with the extinction of fires, were carried out at Grays 
on behalf of the Metropolitan Board of Works by Sir Joseph 
Bazalgette and Messrs. Branwell and Easton, C.E. The ex- 
periments were classed under three heads, the first being to 
test the effect produced by a pressure of 40 feet (that being 
the greatest height above road level to which the East Lon- 
don Waterworks Company are required to deliver water un- 
der their Act), using various lengths of hose and sizes of 
jets. The second was to test the effect of varying pressures 
under differing conditions of hose and jets. The third was 
to experiment with jets of great height. The basis from 
which the experiments started was the assumption that the 
value of a jet for extinguishing fires will be according to 
the height to which it can be thrown and to the quantity of 
water delivered, both of which depend on the elevation or 
head of reservoir, the lengths and sizes of the mains and 
pipes, and the dimensions of the hose and jet. Thus three 
things had to be considered — namely, the pipe friction, the 
hose friction, and the ratio between the height of the jet 
and the pressure immediately producing it. The results of 
the experiments proved that in overcoming the friction due 
to driving 600 gallons of water per minute through one- 
eighth of a mile of 4-inch pipe, 225 feet of pressure would 
be exhausted. If these 600 gallons were separated into the 
four jets of 150 gallons, each with their 200 feet of hose, 
there must be added to the 225 feet the loss of 55 feet in 



delivering 150 gallons per minute; and to throw that quan- 
tity to a height of 50 feet by jet would exhaust a further 
80 feet of pressure. The inevitable conclusion, therefore, 
is that to deliver these quantities through the stated lengths 
of pipe and hose, and to throw it to a height of 50 feet, 
would exhaust a pressure of 360 feet. It may be as well 
here to observe that one-eighth of a mile of 4-inch pipe ap- 
pears to be a very long length for the delivery of so large a 
quantity of water, and, as shown by the second experiment, 
the reduction of the quantity of water to one-half reduced 
the pressure from 250 feet to 63 feet, 6 inches. A propor- 
tionate enlargement of the pipes to deliver the larger quan- 
tity of water would effect an equivalent reduction of pres- 
sure, so that with high pressures it is clear that at the same 
time there must be pipes of sufficient size not only for the 
delivery of water extinguishing fires, but also, at the same 
time, for supplying the domestic requirements of the sur- 
rounding district. It must also be borne in mind that if 
these high pressures are introduced into the metropolitan 
district, the whole of the house pipes and fittings must be 
strengthened so as to be able to withstand them. The cost 
of that alone has been estimated by Mr. Muir, of the New 
River Water Company, at £40 per house. As there are 
about 400,000 houses to be dealt with, that means an expendi- 
ture of somewhere about four millions of money. — London 
Building News. 
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PATTERN-MAKING. — WHEEL SCALE. 

The accompanying illustration (Fig. 217) represents a very 
serviceable article for those who may be called upon to lay 
out gearing. It is not new to the mechanical world, but as the 
author never happened to meet with but one man who actu- 
ally had made himself a scale of this kind, he considers it 
will prove a novelty to a large class of the readers of The 
Scientific American. 
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Draw the lines AB and AC at right angles to each other. 
Make AB equal to three inches ; the line AC may be any 
convenient length, say six inches, as by observing this pro- 
portion the scale will be in addition a very useful set square 
with the angles at B and C 60° and 30° respectively. Join 
BC ; divide AB into 15 parts; from C draw lines to the fifth, 
sixth, seventh and eighth part, as in the figure. Divide AC 
into as many parts as there are inches in AB, number the 
divisions, and erect perpendiculars to AC. These are for the 
even inch pitches. To make the scale serviceable for the 
fractional parts, divide and subdivide again, and erect a per- 
pendicular at each division. This process in our figure is 
carried out to quarter inches. It may, however, be further 
extended, if desired; but inasmuch as it is so little trouble 
to draw a perpendicular at any time for any fractional pitch 
required, it may be preferred by some that the scale should 
not be overcrowded with lines. 

Brass is probably the most suitable material, as it takes 
the lines readily, does not oxidize, and is sufficiently hard 
to stand considerable wear. 

The method of using this scale will be clear from the fol- 
lowing example. Let O, Fig. 2, be the center of a tooth 
wheel or pinion, and PP the pitch circle, which we will 
suppose already divided off, and that the pitch is one inch; 
on the perpendicular marked take with the compasses the 
distance up to line 5, and set this off outside the pitch for 
the tops of the teeth; on the same perpendicular take the dis- 
tance up to line 6, and mark this inside the pitch circle for 
the roots of the teeth. With center, O, and the points so 
found as distances, describe circles. 

Make the thickness of the tooth equal to the distance on 
the scale up to line 7 ; the width of the space will then be 
equal to the distance up to line 8 — all of course measured 
from the base line, AC. 

Scales upon this principle may be made to accommodate 
any preferred proportions of the teeth of wheels. 



Napbtba Explosions. 

At noon, May 28th, an explosion and fire occurred on a 
barge which was discharging naphtha in front of the pier of 
the Metropolitan Gas Company, on the North River, near 
New York city. There had been about 95 barrels in the 
cargo, of which about one-half was pumped into a receiving 
tank, and the accident occurred just as the engineer, who 
was on the pier, was about starting the donkey pumps for 
work, after the dinner hour. The captain of the barge and 
two men were killed, and the engineer seriously injured. 
The barge and pier were damaged to an amount of about 
$3,000, but the receiving tank, which was not far off, most 
fortunately escaped. It was unusual to receive the naphtha 
in barrels — it generally having been sent in bulk, and pumped 
to this same receiving tank. Possibly a pipe or match used 
by one of the men killed ignited the inflammable gas evolved 
from the naphtha, or a spark may have originated from 
the iron implement used to remove the bungs, striking a 
nail. 

June 2d, an explosion took place at the residence of C. B. 
Shoemaker, 1504 Swain street, Philadelphia. Mr. S. had 
procured five gallons of " benzine " to use as a moth prevent- 
ive, and, with a watering-pot, had sprinkled the carpet and 
furniture of the parlor with the fluid. At 8 45 A.M., Mrs. 
Shoemaker and Mary Hall being in the parlor, a violent explo- 
sion occurred in the lower rooms, setting fire to the clothing 
of the two ladies, and causing the death of Miss Hall at noon 
of the same day, and of Mrs. Shoemaker about midnight of 
June 3d. The benzine in the can held by Mr. Shoemaker, 
in the second story at the time, did not ignite. There was no 
fire either in the parlor or dining room, and the only theory 
which seems possible is, that the volatile gas extending 
through the dining room to the kitchen — a distance of about 
40 feet — and forming an explosive mixture with the air, 
ignited at the range in the kitchen. 

At the coroner's inquest it was shown that Mr. Shoemaker 
had for four years past used benzine in a similiar way without 
accident. The can in the present case was labeled "Parlor 
Oil, Non explosive." The portion remaining in the can, 
upon being analyzed by Shippen Wallace, chemist, was 
found to be "alight naphtha, partaking, however, more of 
what would be termed gasoline, commercially, than naphtha. " 
The specific gravity was only 75° Baume. In his testimony, 
Mr. Wallace said : 

" It is extremely volatile, giving off inflammable vapors 
at the ordinary temperature, and can be ignited when a 
flame is held within half an inch of it. By submitting the 
fluid to distillation, I succeeded in obtaining 64 per cent 
below the temperature of 170° F. , and the balance between 
that and 205°. In the process of refining petroleum, the oil 
coming over from the still at a temperature below 170° F. is 
termed gasoline, and has a specific gravity from 80° to 90° 
B. ; I would therefore call the fluid a light naphtha, par- 
taking, however, more of what would be termed gasoline, 
commercially, than naphtha. By the name ' naphtha ' is, at 
the present time, by chemical writers, embraced most of 
the inflammable liquids produced by the dry distillation of 
organic substances; commercially, as applied to the products 
of petroleum coming from the still, between 150° and 278°, 
and having a specific gravity of 71°-76° B., while the liquid' 
obtained below 150°, and which generally has a specific 
gravity of 80° to 90°, is termed gasoline." — American Ex- 
change and Review. 



Priming. 

Never prime a piece of wood, especially hard wood, un- 
less certain there is no moisture in it. Run all wheels out 
in the sun, or dry by artificial heat before priming, and if 
painted as described in hurried work, they will not scale, 
crack, nor blister. Use more or less oil, according to the 
time required for finishing; on slow work oil will take the 
place of varnish. Do not put on one coat and let it stand a 
long time without sanding, and never put a thick coat on 
bone dry work. A job painted in this way, with an extra 
coat of rubbing varnish, allowed to stand a week or more, 
then rubbed out and well varnished, and kept away from 
mud and water for one month, will hold its gloss equal to 
oil work, and will not crack nor have the small-pox, and 
come off generally. If necessary to hurry it still more, use 
more japan and varnish and less oil, thinning well with tur- 
pentine. 

Do not put a dry flat coat on glossy oil, nor vice versa. 
Be sure your job is free from moisture, so that it will drink 
in the priming. Make your priming thin enough with tur- 
pentine, so that it is drink and not victuals. Make each 
coat as near like the last as possible, put them on as soon as 
dry, and they will form one solid coating; then if you have 
time, let them thoroughly dry before varnishing. For wood 
work to keep in stock a long time, prime with best pail lead, 
boiled oil and a little turpentine. — Carriage Monthly. 

•» in > 

A Steel-Clad Bullet-Proof Car. 

A car of this sort has recently been constructed at York, 
Pa., for the Spanish Government, for use in Cuba. The steel 
slides, which are pierced with loopholes for musketry, and 
which take the place of windows, have been so cunningly 
planned by the painter's skill to resemble the decorated 
ground-glass sometimes used in cars, as to deceive the un 
wary at a little distance. The car is 31 feet long, 8 feet 
wide, of the usual height, and is mounted on the Pennsyl- 
vania Railroad standard passenger car truck. Its weight is 
about 24,000 lbs. No finer work of the kind has ever been 
made. 
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IMPBOVED HOESE COLLAB STTOTING MACHINE. 
We illustrate herewith a new machine for stuffing horse 
collars, by means of which the work can be much more rap- 
idly performed than is ordinarily the case. Fig. 2 is a sec- 
tional view, and Fig. 1 is a perspective view of the device. 




HORSE COLLAR STUFFING MACHINE. 

To the upper portion of the frame is attached an inclined bar 
which carries a pulley, over which passes the rope, A, Fig. 2. 
Adjustably fastened to said rope is a hook, B, which receives 
the collar to be stuffed, as shown in Fig. 1. The rope passes 
back and is wound around a drum, C, generally in the rear 
portion of the frame. To this drum is also attached another 
rope, D, which, after passing over a pulley in the frame is 
fastened to a carriage, E, the wheels of which move up and 
down in ways in the frame. 

The straw or other material is received in the hopper, F, 
secured to said carriage. The bottom of this hopper is a 
short endless belt, G, provided with teeth to grasp the straw 
and carry it forward into a recess in the front part of the 
carriage. A small arm suitably arranged prevents clogging 
of the recess. Upon one of the journals of the rollers over 
which the belt passes, is a pulley, H, which is connected to 
the roller journal by a pawl and ratchet wheel, so that only 
when said pulley is turned forward, the roller and belt may 
be carried with it. Araund the pulley, H, passes a strap, 
one end of which is attached to one extremity of a coiled 
spring, while the other end of the spring is secured to the 
carriage. The opposite end of the strap is attached to a seg- 
mental pulley, which has a projecting arm to strike against 
a stop on the frame whenever the carriage moves upward to 
operate the feed belt, and which is drawn back to its for- 
mer position by the spring as soon as it is released from the 
stop. 

The rod, I, passes through a hole in the carriage to take 
the straTw from the carrier belt and force it into the collar. 
To the shaft of the drum, C, is secured a rope, J, which is 
wound thereon in the opposite direction to that of the ropes 
previously mentioned, and which carries a weight large 
enough to overbalance and raise the carriage and its attach- 
ments. 

The mode of operating the machine is as follows : The 
workman hangs the collar to be stuffed, as shown in Fig. 1, 
by one end from the hook on rope, A, and places the straw 
or other stuffing material in the hopper. He then holds the 
open lower end of the collar over the hole in the carriage 
and presses the treadle, K, down with his foot. This, 
through the intermediate mechanism, raises the weight and 
allows the carriage to descend, the operator drawing the 
collar down with it. As the carriage comes down, the rod, 
I, forces the straw into the collar. The workman then raises 




A GASPIPE BEDSTEAD. 

his foot from the treadle, the weight is lowered, and the car- 
riage is raised. The ascent of the latter operates the feed 
belt and feeds more straw into the cavity of the carriage 
ready to be forced up into the collar as the carriage again 
descends. In this way it is claimed that a collar can be 
quickly, easily, and thoroughly stuffed. 

Patented through the Scientific American Patent Agency, 
June 19, 1877, by Mr. John M. Lichliter, Page county, Va. 
For further information address B. F. Grayson, Jr., Luray. 



Testing for Lead In the Glazing of Pottery. 

The method employed by Ebermayer for this purpose is 
so simple that we give it entire. As we have previously 
stated, some of the so-called granite ware contains lead, and 
the same method may probably be adopted in testing uten- 
sils made of this ware. Ebermayer takes weak commercial 
vinegar, which he dilutes with four parts of water, and adds 
to each liter of vinegar 50 grains (or 5 per cent) of table salt. 
The addition of the salt might be entirely omitted, as the 
chloride of lead formed is but slightly soluble in salt water. 
If the glazing is good, it will not be attacked either by dilute 
vinegar or salt water ; if it is poor, more lead will be dis- 
solved by the vinegar than by the brine. The vinegar and 
salt is left in the vessel 8 to 12 hours. A measured quantity 
is employed, say i liter, or ^ pint, and in repeating the test, 
use a little less of the liquid, so that it will not stand higher 
than before, and dissolve fresh portions of the glazing. After 
8 or 12 hours, the contents of the vessel are tested for lead 
with sulphide of ammonium. If no precipitate of sulphide 
of lead is formed, or at most a light yellow to light brown 
color is produced, the vessel is not to be considered dangerous 
to health. If, however, a black precipitate, or dark brown 
color is formed, from which a precipitate falls in a short 
time, the glazing of such vessel is suspicious. 

These vessels are then rinsed out with water, and again 
filled with the diluted vinegar. After 8 or 12 hours it is 
again tested with sulphide of ammonium. Those vessels which 
no longer yield any precipitate are to be regarded as good 
and fit to use. In these vessels there is nothing to fear pro- 
vided they are boiled with vinegar and water before using. 
If a precipitate is formed a second time, the vessel is totally 
unfit for use, and dangerous to health. 




A GASPIPE BEDSTEAD. 

An ingeniously simple bedstead can be made of iron pipe 
in the manner illustrated in the annexed engraving. Two 




HORSE COLLAR STUFFING MACHINE. 

lengths of pipe are bent, each in the same manner, as f ol 
lows: A distance equal to the desired width of the head- 
board is marked off at the middle of one of the pieces. Each 
end is then bent in U shape to form legs, and the arms of the 
TJ are bent at right angles to form side pieces. The other 
length of pipe is bent in precisely the same way. Then the 
two parts are joined by couplings on the side bars, braces 
are added as shown, a wire mattress is attached, and the bed- 
stead is complete. This was patented April 24, 1877, by Mr. 
W. J. Myers, of Hartford, Conn. 

«m» ■ 

Exportation of American Beef. 
A statement is made by the Bureau of Statistics tnat dur- 
ing eighteen months ending with March, 1877, the total ex- 
ports of fresh beef from the United States to Great Britain 
amounted to 34,278,810 lbs., the money value of which was 
$3,026,483. Of this amount 29,601,250 lbs. went from New 
York, and 4,677,560 from Philadelphia. The exportation 
has been gradually increasing, 36,000 lbs. only having been 
sent in October, 1875, and 6,707,855 in March last. 



HEW ICE TONGS. 

The annexed engraving represents a new tongs for grap- 
pling and hoisting or lifting any desired article. It consists 
of two bowed arms, pivoted together and provided at their 
lower ends with prongs. Above the pivot the arms form 
levers, C, crossing each other, as shown, and to the upper 
ends of these levers are pivoted two links, D, the upper ends 
of which are pivoted together to a shank, b, projecting down- 
ward from the handle, the parts together forming a toggle- 
joint. The handle shank, b, passes through a guide or pro- 
jection, d, attached to a 
bar, I, which is pivoted to 
the tongs. From this guide 
or projection extends a 
knob, S, as shown. The 
tongs are operated by hold- 
ing them with the handle, 
G, and striking them down 
upon the block of ice, for 
example, when the toggle 
joint spreads so as to open 
the arms and allow the 
jaws to take hold. Then, 
by raising the tongs, the 
ice is lifted by them, and 
the heavier the ice is, the 
closer the tongs hold it. 
By taking hold of the 
knob, J, with the left 
hand, while the right hand has hold of the handle, G, the 
arms can be opened easily and guided so that the jaws, B, 
can take proper hold of the ice. 
This device was patented February 29, 1877, by Mr. Peter 

Euler, of Troy, N. Y. 

•» < » > ^ 

New Metallurgical Treatment of Nickel. 

M. Hersel proposes the following treatment of the oxides 
of nickel, and especially of the hydrosilicate of nickel and 
of magnesia. The nickel oxides are mixed with alkaline 
sulphides or persulphides, or with alkaline earths variable 
according to the composition of the ore and the nature of 
the gangue. The mixture is melted in a suitable furnace. 
The sulphides or alkaline earths react on the oxides and on 
the silicate of nickel formed by double decomposition of the 
nickel sulphide and the alkaline silicates. The gangue com- 
bines with the melted mass on the furnace hearth and pro- 
duces scorise : from the latter the nickel sulphide is separated 
in the same apparatus. Fusion gives: 1. Sulphide of nickel 
freed almost completely from sulphide of iron. 2. Alkalies 
or alkaline earths in excess. 3. Silicates forming slag. It 
remains only to transform the sulphide of nickel into oxide 
and to treat the latter according to methods commonly known. 

« n i » 

How the Chinese Drake Tea. 

The upper classes in China, from very long experience in 
the matter, select the very choicest tea which they can afford 
— generally the young leaves from old trees. A few of these 
leaves are put into a cup, and water, a little short of the 
boiling point, is added. As soon as it is sufficiently cool, 
which does not take many seconds, for the cups are very 
small, the beverage is quaffed, much after the same manner 
as the Turks do coffee, so hot that it is commonly asserted 
they drink it boiling. By the above quick method, they 
skim, as it were, only the superficial flavor of the leaf, which 
is very capable of yielding up, when required, a bitter ex- 
tract, which they avoid. This is the prime source where 
the "used leaves," spoken of by analysts, come from. 

* '«i > ■ 

American Institute Exhibition. 

The 46th Exhibition of the American Institute, New York 
city, promises to be of unusual value. Our inventors ai±d 
manufacturers have at last learned the value of meeting the 
purchaser and consumer face to face. For rules, space, etc. , 
address the General Superintendent. 



STEAM GLUE-HEATING APPABATT/S. 

This apparatus has been devised by Messrs. W.Richardson 

& Co., of Darlington, England, to meet a want which has 

been felt in joinery shops and other establishments where 

there is a considerable consumption of glue. As will be 




seen, it is a very simple affair. There is a cast iron pan or 
trough, which, when filled to about two thirds with water, 
receives a half -inch steam pipe, and when the water boils, 
the round covers on the top of the apparatus are removed, 
the glue cans being substituted. The oblong spaces in the 
top (also provided with covers) are intended to receive per- 
forated zinc troughs for boiling the breakfast cans of the 
workmen. Hot water can always be had from the appara- 
tus, and its use implies saving of material, trouble, and fuel. 
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TOBPEDO WAEFAEE. 

The Russian operations on the Danube are now inviting 
attention to this destructive arm of the service. We offer 
some illustrations of the chief of the present recognized sys- 
tems. In so doing, it may be well to remark that experi- 
ments have rather been directed to the use of torpedoes at 
sea than to their employment for holding a river such as the 
Danube, about half a mile wide, against an immensely su- 
perior force. But the late daring feat of planting a torpedo 
against the side of a Turkish ironclad gunboat, will proba- 
bly be followed by other equally hazardous and perhaps suc- 
cessful attacks, if the Turks are unwise enough to permit 
their ironclads or other vessels of deep draught to remain 
within those narrow waters. It will be observed, however, 
on the other hand, that the more recent failure of a similar 
attack on a Turkish ship at the Sulina mouth of the Danube, 
and the sinking of two Russian torpedo boats by the ship's 
guns, has moderated some of the opinions that were ex- 
pressed a week or two ago concerning the irresistible power 
of this novel instrument of warfare. 

In the annexed engravings, from the London Illustrated 
News, we illustrate several of the most improved forms of 
torpedo vessels. The Whitehead fish torpedo is separately 
depicted in Fig. 4. This machine is a cigar-shaped steel 
cylinder, 14 feet to 19 feet in length, and from 14 inches to 
16 inches in diameter. It is to be sent, requiring no crew, 
against the ship to be destroyed; and if one torpedo fails to 
deal the death-blow, another and a third can be sent after 
the enemy without much trouble or expense. This torpedo 
consists of three compartments — head, center, and tail. The 
head contains the explosive, say 360 lbs. of gun cotton ; the 
central chamber holds the machinery and mechanism for re- 



gulating it, so as to remain at the depth at which the torpe- 
do is to travel under the water line; and the third part holds 
the supply of compressed air for the engine. The motive 
power is supplied by a small engine, capable of indicating 
40 horse power, but so compact that it can be made to weigh 
only 35 lbs. The working pressure of the air in the tail is 
usually about 1,000 lbs. per square inch; and the quantity 
carried is sufficient to propel the large torpedo 200 yards at 
a speed of twenty-five miles an hour, or about 1,000 yards 
at a speed of seventeen miles. 

A fish torpedo should be capable of piercing the protective 
nets that are suspended from booms around an ironclad. 
Whether such nets, made of rope and wire or any other ma- 
terial, will effectually keep off the torpedo remains to be 
seen. But probably, if the net is sufficiently strong to keep 
out the Whitehead torpedo, or to divert its course, this net 
will be so heavy as seriously to impede the manoeuvering 
power of the big ship, and expose her to the equally great 
danger of being rammed. Outrigger torpedoes, made of 
wood or steel, may be carried by large vessels over the bows 
or sides, either attached to booms above water or propelled 
through cylinders below the water line, as just described. 
They can be fired on contact, or at will, by electricity. 

Small steam launches, Fig. 3, propelled by steam, or other 
motive power, and steered by electricity, either from the 
shore or from a large vessel, or by one man on board the 
launch, and carrying one or more of these torpedoes, will 
prove most formidable. They may be used even in a gen- 
eral fleet action, fought in mid ocean, if the water be suffi- 
ciently smooth. Generally they will be manned by a crew, 
and, under cover of gunsmoke or the darkness of night, will 
be likely to render a good account of their work. 



It has been suggested that Holmes' distress signal, capable 
of emitting a very strong white light at a distance of more 
than a mile, or some other illuminating power, may be em- 
ployed by the enemy's ships to discover the movements of 
torpedo attack. But it is most unlikely that any of the big 
ship's guns could hit one of these steam launches. And the 
mere fact of the big ship having to fire these shots would 
disclose her position, and would, instead of being a detri- 
ment, aid the approach of the torpedo boat armed with these 
infernal machines. It is difficult enough by daylight to hit 
one of these fleet little vessels; but in comparative darkness, 
or with a flickering light, it becomes the merest chance 
whether the gunner, even when thus forewarned, could bring 
his gun sights to bear upon them. As means, therefore, of 
defence against the most powerful ships of war, it may be 
sufficient for ordinary vessels to carry one of these torpedo 
boats either at their davits or in special compartments, with 
a few torpedoes, keeping them in readiness to detach at a 
moment's notice. 

The explosive — usually gun cotton — held in a tin recep- 
tacle, and secured to the boom end of the torpedo, is fired on 
striking the vessel's side, Fig. 1, or by electricity, when 
within a few feet of it ; the length of the spar being so ar- 
ranged that the explosion does not injure the launch carry- 
ing it. For this purpose a bow screen is fitted to prevent 
the upheaved water coming on board the launch. A charge 
powerful enough to sink an ironclad can be fired at a distance 
of 20 feet from the bow of the launch without damage to the 
launch or its crew. 

Another illustration. Fig. 2, shows a launch placing tor- 
pedoes or submarine mines. Such defences are of great use 
in protecting a harbor or shipping of inferior force from the 
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fire of an enemy. This class of torpedo consists of an iron 
cask, part of which contains the charge and fuse, and the 
remainder is the air space for buoyancy. It is held in posi- 
tion, a few feet beneath the surface of low water, by a chain, 
which is secured to an iron mooring block. Two or more 
lines of mines are necessary : they can be fired by the enemy 
striking them, or by electricity at the desired moment when 
two observers, stationed at points well situated for getting 
lines of intersection, note the enemy exactly over the posi- 
tion of a mine. Each torpedo might contain 250 lbs. of gun 
cotton. We may suppose 100 feet spaces to exist between 
neighboring mines on the same line, and some 500 feet spaces 
between each of the lines crossways, over which series of 
two or three independent lines an enemy would have to pass 
before entering the harbor. Should the first explosion fail, 
the torpedo on No. 2 line will be fired as soon as the vessel 
crosses, and finally, if necessary, the torpedo on No. 3 line. 
The inside line would usually be supplied with circuit closers 
in addition to the means of firing them on cross bearings 
and signal ; these circuit closers being always rendered ac- 
tive when darkness or thick weather sets in. To insure the 
greatest accuracy in firing the torpedoes by cross bearings, 
telescopic firing keys have been designed, so that all that is 
necessary is for the observers to watch the approaching ves- 
sel through the spyglass, and, whenever its movement brings 
the firing key over one of the points, the position of a mine, 
to press it down to close the break in the circuit. 

The only way to clear an entrance into a harbor through 
this defence is by means of countermines suspended from 
casks or buoys, drifting them either by the current or the 
wind into the desired position, and then exploding them. A 
charge of 500 lbs. of gun cotton is calculated to destroy all 
submarine mines within an area having a radius of 120 
yards. 



ABE THE ANIL IKE DYES INJURIOUS TO HEALTH) 

This important and interesting question has been answered 
in various ways, affirmatively, negatively and equivocally. 
H. Seidler, technical director of the mineral water estab- 
lishment at Riga, delivered a lecture recently before a scien- 
tific society of Riga, from which we abstract a few import- 
ant points : 

In testing whether aniline colors are poisonous the follow- 
ing questions may be asked : 

1. Are the dyes made of materials which are of themselves 
poisonous ? 

2. Does a certain quantity of these injurious substances 
remain in the dyes when finished ? 

3. Can the chemically pure dye itself act as a poison? 

4. Is food colored with the pure dye poisonous? 

5. Do fabrics (such as clothing and carpets) dyed with 
these dyes, exert a poisonous influence on the body? 

1. In answer to the first query, he says: In the manufac- 
ture of aniline dyes, or more correctly, of rosaniline dyes, 
crude products are employed which do exert a very poisonous 
eff ecFupon the animal system. Nitrobenzol, aniline oil, and 
the different oxidizing agents, such as mercurial and arseni- 
cal compounds, are extremely poisonous substances. 

2. By careless purification, the dyes, when finished, can 
contain one or more of these poisonous substances. The 
dye may, under some circumstances, act as a poison and 
produce forms of disease due to aniline, mercury, or arsenic 
poisoning. Numerous cases like this have already been no- 
ticed. If the aniline dyes come into market in a more or 
less amorphous state, en pate, or in solution, we can almost 
always assume with certainty that they contain more or less 
of those poisonous substances employed in their manufac- 
ture. If they are sold in a dry state, either in powder or 
beautiful crystals, they are more likely to be pure, although 
arsenic may always be present, as the purification of dyes 
made with arsenic acid is tedious and involves inextricable 
difficulties and expense. The most carefully purified brand 
of dye, the Oa of Gehe & Co., Dresden, contains 80 ioo 
part, or .00125 per cent of arsenic. 

A number of technical chemists have attempted to drive 
out arsenic acid and other poisonous metallic compounds 
from the aniline manufacture, and have sought to work 
without the use of these substances. This problem was in 
greater part solved by Coupier of Poissy in 1869. Coupier 
made the aniline red by allowing pure aniline, nitrotoluol, 
hydrochloric acid, and a little metallic iron, to act upon 
each other at a suitable temperature. Commercial aniline 
oil, which is a mixture of aniline and toluidin, mixed with 
commercial nitrobenzol and nitrotoluol, may be employed 
with the hydrochloric acid and iron. The red obtained in 
both cases is identical with ordinary red. Meister, Lucius 
& Brunnig in Hcichet, near Frankfort-on-Maine, have over- 
come the difficulties that opposed the introduction of the 
nitrobenzol process into practice. The Berlin Actiengesall- 
schaft fuer Anilinfarbenfabrication uses Coupier's process 
exclusively, and makes 200 kilos (440 lbs.) of rubin daily. 

3. Numerous experiments have been made in regard to 
the effect upon the animal system of pure aniline dyes, 
which contain no poisonous substances mechanically mixed, 
and are not the salts of a poisonous acid combined with the 
base rosaniline. First of all must be mentioned the experi- 
ments of Prof. Sonnenkalb, in Leipsig, made upon animals 
with aniline red and aniline blue, and which prove that pure 
aniline dyes never are of themselves poisonous. Seidler has 
now repeated the experiments upon the action of aniline red 
upon the system, and indeed upon himself, for he did not 
then know that experiments had been made with aniline red 



upon human beings. In his experiments he employed ani- 
line red (Rubin from Brueckner, Lampe & Co., Leipsig) 
made by the nitrobenzol process. A qualitative analysis 
showed the absence of any metallic compound whatever. 
Doses of 0.05 grains (.75 grains) or of 0.1 grain produced 
no uneasiness, and when f grain was taken every morning 
for five weeks, not the slightest injurious consequences were 
perceptible. Experiments were made on two other persons 
with like results. This proves pure aniline dyes to be inno- 
cuous. The experiments permit of the supposition that 
Rubin (aniline red) passes through the animal system as in- 
different matter, and is removed in a short time (two or 
three days) with the excrement undecomposed. 

4. The answer to the query whether food colored with a 
pure aniline dye is poisonous is answered by the above. If 
the pure dyestoff is per se non-injurious, liquors and lemon- 
ade colored with it cannot exert any injurious effect upon 
the body. We have only to consider how extremely dilute 
these dyes are when used for coloring. Aniline dyes are 
never used to color drinks in such concentration that their 
consumption would approach any such quantity as that 
taken by Seidler, without injury. 

The divisibility of this dyestuff is very extraordinary, a 
solution of 1 part aniline red in 1,000 parts alcohol, is very 
dark red ; 1 part aniline red in 10,000 parts alcohol, is very 
red; 1 part aniline red in 100,000 parts alcohol, is red; 
1 part aniline red in 1,000,000 parts alcohol, is distinct pink; 
1 part aniline red in 10,000,000 parts alcohol, is pale pink; 
1 part aniline red in 100,000,000 parts alcohol, gives an im- 
perceptible coloration, which can be seen by holding a white 
screen behind the vessel containing the solution. 

This divisibility is employed for the greater part in color- 
ing drinks, as lemonade, liquors, etc. 

In 100 liters of lemonade, which contains 135 whole bot- 
tles of lemonade, there are 13 c. c. of a 1 per cent, solution, 
so that there is less than a milligram (or ^ grain) of aniline 
red dissolved in a bottle of lemonade. Hence, a man would 
require to drink 100 bottles of lemonade to obtain as much 
aniline red as Seidler and another person took at once in a 
concentrated form. 

The question involuntarily presents itself, can the arsenic 
in f uchsin be injurious, if the aniline colors are employed 
in such extreme dilution for coloring drinks, etc. ? This is 
best answered by a simple example. Suppose a manufac- 
turer colored his spirituous liquors with fuchsin containing 
10 per cent, of arsenic, a case which never happens. A per- 
son that consumes 100 c. c. (nearly a gill) daily would take 
only .02 milligrams (.003 grain) of arsenic. This quantity 
cannot be considered injurious. 

If a careless manufacturer colored his lemonade with an- 
aline red containing 1 per cent, of analine, each bottle of 
lemonade would contain -01 milligram (-00015 grain) ar- 
senic. 

For coloring eggs, aniline red is employod in a concen- 
trated form. Here it is ordered that the purest possible dye, 
free from arsenic, must be employed, and druggists are only 
allowed to sell pure wares for this purpose. The presence 
of - 00125 per cent, of arsenic could do no harm. 

5. Have fabrics dyed with aniline a poisonous influence 
on the body ? In general it is to be assumed that pure, dyes, 
of themselves, exert no injurious effect on the epidemics, 
and this supposition is justified in so far as this, that as yet, 
in none of the workmen in the large aniline factories, nor 
the laborers that use aniline colors for dyeing or printing, 
have any illness or skin disease been observed, although the 
skin, hair, and nails of these people are so deeply dyed that 
the ordinary articles used in washing are unable to remove 
the intense coloration. 

We have farther to consider that the aniline dyes belong 
to the class of so-called substantive dyes, that is, themselves 
possess the power, without the aid of mordants, of 
attaching themselves to the fibers, and cannot be dusted 
away by mechanical means, as for example, ball dresses, 
curtains, carpets, etc., dyed with arsenite of copper — Paris 
green. 

Farthermore, we have as yet no perfectly-well authenti- 
cated cases where experience could justify the supposition 
that wearers of clothing of wool, silk, or cotton, dyed with 
aniline dyes, although their use is very extensive, have really 
suffered injury to their health thereby. 

Even if dye« containing arsenic and aniline are employed 
in dyeing fabrics, no danger need be apprehended. In dye- 
ing, it is well known, that all kinds of goods are very care- 
fully washed before they come in the market ; and, farther, 
it does not seem probable that fabrics dyed with these would 
contain aniline as such, or metallic salts, after such wash- 
ings, in quantities sufficient to injure the skin. 

If the fabrics dyed with tbcse dyes afford no cause for 
uneasiness, the same is not true of goods printed with aniline 
colors. In the latter case, the dye is employed in a more 
or less concentrated form, and it is quite possible that it 
might be rubbed off mechanically, and thus enter the mouth, 
stomach, and intestine canal. Chemically pure dyes are, of 
course, free from danger. If, however, the aniline dye con- 
tains a considerable quantity of arsenic, or poisonous acids, 
like picric or oxalic acids, or if the dye is fixed on to the 
goods by means of a poisonous mordant, like the arsenite of 
soda, or of alumina, the skin, and even the whole body, 
may be poisoned. 

Printed goods and carpets must always be regarded with 
some mistrust, and in order to be on the safe side, their 
harmlessness must be proven by a chemical analysis. 

If a chemist wishes to test an aniline dye, or fabrics dyed 



or printed with aniline colors, in regard to their effect on the 
health, he should not be satisfied with testing for arsenic or 
other metallic poison, but must also test whether the dye in 
question is not combined with a poisonous acid, like oxalic 
or picric. 



Novelties Before the Frencb Physical Society. 

At a recent session of the French Physical Society, papers, 
of which the following are abstracts, were presented : 

RESISTANCE OF THERMO-ELECTRIC BATTERY. 

M. Rolland has studied by Thomson's method the resis- 
tance of the clamond thermo-electric elements. His obser- 
vations are represented by a curve having for abscisa the 
time and for ordinates the resistance of the element. During 
the first twenty minutes the curve rises, describing several 
sinuosities and then becomes parallel to the axes of abscisa. 
When the heating ceases the curve rises at first very rapidly 
and then descends oscillating. M. Rolland remarks that the 
method employed supposes the electro-motive force to be con- 
stant, and that consequently the curve may be the result of 
the variation of the resistance and of that of the electro- 
motive force. The progress of the temperature similarly ob- 
served on a copper-iron pile is represented by an analogous 
curve. 

A NEW SYSTEM OP ELECTRIC TELEGRAPHY. 

M. Thomasi presented a new system of electric telegraphy 
applicable to submarine cables of great length, which is es- 
sentially as follows: There is a new relay, the sensitiveness 
of which is such that 5 per cent only of the current of a sin- 
gle Minotto element, after having traversed a resistance equal 
to that of 2,520 miles of transatlantic cable, and a plate of 
wood lightly moistened (which represents a much greater re- 
sistance), suffices to cause it to act on the printing receiving 
instruments with the greatest rapidity. A second relay 
termed interrupter, automatically interrupts the current of 
the local battery after each emission, hindering a spark from 
being produced in the first relay. This spark, which may 
occasion inconvenience in a very delicate apparatus, such as 
the first relay, produces none in the second, because of the 
energy of the contact, which renders the consequences of the 
spark absolutely inoffensive. This relay acts in turn on the 
printing apparatus and on another local battery. Tho re- 
ceiving instrument (Morse system, modified) is composed of 
two electro-magnets, which operate converging metallic 
points. One point impresses a red and the other a blue trace 
on the same band of paper, according as the operator trans- 
mits the Minotto current in positive or negative direction. 
Different combinations of these red and blue marks indicate 
numbers, letters, words, and even entire phrases. The trans- 
mitting apparatus automatically reverses the current after 
each emission, and the emissions are exactly of the same 
duration. 

NEW STELLAR SPECTROSCOPE. 

M. Mouton presented a spectroscopic telescope designed 
for stellar observation. The instrument is quite small, and 
may be adapted to telescopes of any kind. It consists es- 
sentially of a small telescope containing one or more direct 
vision prisms between the eyepiece and objective. Near the 
objective and outside is the slit. Finally, outside the slit is 
another cylindrical telescope which produces on the slit a 
linear image of the star. The collimator is suppressed and 
the objective of the spectroscope projects upon the eyepiece 
simply the image of the slit. The loss of light is said to be 
much less than is the case with ordinary spectroscopes. 



New Investigations on Electro Deposition. 

At a recent session of the French Academy of Sciences, 
M. Jamin presented, in behalf of M. Gramme, a note con- 
taining many new facts relative to the weight of galvanic 
deposits which may be obtained per unit of mechanical work 
by using the magneto-electric machines of which M. Gramme 
js the inventor. Four series of experiments are summarized. 
In the first the baths, in variable number, were coupled as 
for quantity. The results showed that the deposit per foot- 
pound of energy expended does not vary with the augmen- 
tation of the surfaces of the anodes. In the second series 
the baths were connected as for tension. Their number 
varied from one to forty-eight, but all had electrodes of 
like extent. The results obtained prove that the deposit of 
copper per foot-pound augments with the number of baths. 
In the third series the intensity of the cement was main- 
tained constant, while the surface of the anodes and, at the 
same time, the number of the baths were augmented. These 
experiments demonstrated that the expenditure of work in 
eletrolysis may be considered as null when soluble anodes 
are employed. In the fourth series, insoluble anodes were 
used. A smaller deposit per foot-pound and considerable 
polarization resulted. 

M. Gramme's note throws some new light on the question 
of galvanic deposits, and his experiments will be of much 
service to the industries in which magneto-electro-machines 
are rapidly supplanting galvanic batteries. The first appa- 
ratus densed by the inventor gave a deposit of 123 grains of 
silver per hour and per kilogrammeter (7-04 foot-pounds). 
At present Mr. Wohlwill of Hamburg reports that he has 
a Gramme machine that deposits 94 6 pounds of silver with 
15 horse power, which corresponds to 616 grams of silver 
per hour and per kilogrammeter. M. Gramme considers 
that by the aid of his recent investigations he will be able 
to obtain a deposit above 3,080 grains per same units. 
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On Some Properties of Glass, 

Glass — whether in the form of the lens in the camera 
or the support for the film in the negative, or, indeed, in any 
of the many shapes in which it is applied to photographic 
use — is looked upon as a substance of such complete perma- 
nency and unalterability that it is possible we may be thought 
guilty of exaggeration when we say that to find a glass 
which has a just claim to this popular opinion is very far 
from being an easy matter. That form in which the unblem- 
ished character of glass appeals most to the photographer is, 
naturally, the negative plate, of which some hundreds of 
thousands must be used annually; and so much does the 
common idea rule manipulative practice that it is scarcely 
too much to say that it is more than likely that the poor, 
much abused bath is credited with many a vagary when it is 
perfectly innocent, and some chemical alteration of the glass 
is the source of the evil. 

That glass is so liable to be altered a little reflection upon 
the difficulties found in plate cleaning will show; for when 
a case arises where stains, etc., unmistakably point to the 
glass as the cause, it is evident its surface has not been me- 
chanically abraded or scratched, and the change, whatever 
it is, must be of a chemical origin, though, possibly, me- 
chanical in its immediate effect upon the deposition of the 
silver forming the image. We purpose to give some idea 
of the character of the metamorphosis likely to be undergone 
by glass when exposed to the action of air or water. Fore- 
warned is to be forearmed, and the deeper we are able to dip 
into the source of failures the more power do we obtain to 
prevent them. 

Glass forms an interesting example of the fact that, when- 
ever special excellence in a particular direction is to be at 
tained, it must usually be at the expense of some quality or 
other- The various characteristics of glass — its hardness, 
lustre, permanency, insolubility, impressibility, etc. — prove 
this. It is in the main a silicate of soda or potash, or both, 
having combined with it other silicates, such as those of 
lime, alumina, baryta, etc. There is a glass made (silicate of 
soda) which is quite soluble in water — it has a beautiful sea 
green hue as generally found in commerce — and between it 
and the most insoluble varieties, containing silica and alu- 
minium in large proportion, there are all varieties of solu- 
bility to be found. Silicates of lime or potash separately are 
acted upon by water and acids, but, fused together, they are in- 
soluble. The greater the proportion of silica and alumina glass 
contains the more insoluble it becomes, and it is the manu- 
facturer's province so to proportion the ingredients of his glass 
as to produce qualities most suitable for the object in view. 
In this country glass manufactured in Germany, France, 
and at home is to be purchased, and each has its peculiar 
characteristics. An extremely pale glass, almost colorless, 
was imported a number of years ago from Germany ; but it 
gave way to the action of the atmosphere to a most remarka- 
ble extent, and we have for some years seen nothing of it. 

It has frequently been stated that glass with an artificial sur- 
face — that is, one produced by polishing with abrasive powder 
— is lesS" clean to work and more liable to stain than one with 
the natural surface first obtained after the sheet has cooled 
down. Though we believe it quite possible that more has 
been made of this difference of surface than the actual facts 
warrant, we can yet easily see why, apart from the supposed 
hardness of the hypothetical skin, artificially polished glass 
should be more readily acted upon by water or other chemi- 
cals. This surface being entirely given by a process of rub- 
bing, or, as it were, minute scratching with a powder, it 
might be supposed that if it could be examined by a micro- 
scope it would be found rough like "obscured" glass, and 
thus offer a greater amount of surface to be acted upon. 

The action of water upon glass is to decompose it, the 
potash and soda and a little silica being dissolved, and the 
greater the amount of alkali present the quicker is the de- 
composition brought about. The action of the atmosphere 
is of a similar nature, the moisture always present to a 
greater or less degree being the real active agent; the com- 
mon result is to separate the soda and potash, and to leave 
the silica upon the surface sometimes in a manner that is 
only percsptible upon heating, when excessively minute 
flakes separate and leave a dull surface. It has been stated 
that glass buried deep in the earth has been, when dug up, 
so soft as to be cut with a knife. 

The use of soda for cleaning old glass plates is often re- 
commended, and in its way, and with proper precautions, it 
very useful ; but it is to be remembered that it dissolves the 
silica of the glass, acting with greater or less effect accord- 
ing to its strength and temperature. If this be borne in mind 
many troubles will be avoided, numerous cases of ineradica- 
ble stains having been traced to overlong soaking in alkaline 
solutions. If proof were needed of the solvent and injurious 
powers of small quantities of water, if continued for a suffi- 
cient length of time, it will be only necessary to breathe 
upon one half of a piece of patent plate glass, and, after im- 
mediately covering the film of condensed moisture by another 
plate to wrap up the two, place in a cold place for a twelve- 
month, and then examine. The moistened part will be 
roughened to such an extent as almost to take the mark of a 
blacklead pencil. "We have seen packets of several gross of 
plates entirely ruined from this cause ; glass plates brought 
up of a cold store room into a damp atmosphere had con- 
densed the moisture of the air upon their surfaces, and the 
packer had packed them without wiping them, as, indeed, it 
wag scarcely likely he would think of doing. They remained 
immersed for a considerable time, and when opened were 
found to have the surface visibly eaten into, not a glass re- 



maining that was fit for use; and there cannot be a doubt 
that there must be large quantities of glass similarly injured, 
though, unfortunately, not visibly so, the mischief only 
being observed after taking the negative. 

Again : if further proof were required of the solubility of 
glass — that is, its decomposition, which must result in disin- 
tegration and thus roughen the surface, if even microscopi- 
cally, and render it liable to retain foreign matter — it would 
be found by boiling in a Bohemian glass vessel a weak 
alkaline solution in which litmus had been dissolved and acid 
afterwards added to produce a faint reddening. The re- 
sult would be that sufficient alkali would be dissolved out of 
the glass to restore the blue color to the litmus. This same 
experiment can be proved in a homely way by adding a little 
red cabbage to distilled water, and boiling in such a vessel, 
when the distinct blue of the alkali would be given to the 
water. 

We think we have advanced sufficient facts to show that 
glass is by no means the unalterable substance so commonly 
supposed. If it induce a little more care in the use of this 
necessary photographic adjunct our purpose will be served. 
— British Journal of Photography. 
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Stove Blacking. 

We hope the following receipt for imparting to stoves a 
fine black polish, which will neither burn off nor give out an 
offensive smell, will prove acceptable to some of our readers : 
Lamp-black is mixed with water-glass (a solution of silicate 
of soda) to the consistency of syrup and applied with a brush 
as a thin and even coating, then left twenty-four hours to 
dry. Afterwards graphite, or black lead mixed with gum 
water, is applied, and a polish obtained by rubbing in the 
usual manner. 



A cement for meerschaum can be made of quicklime mixed 
to a thick cream with the white of an egg. This cement will 
also unite glass or china. 



Inventions Patented in England by Amerie«ns, 

June 15 to June 21, 1877, inclusive. 
Boot Sewing machine.— G. V. Sheffield etal., Brooklyn, N. Y. 
Check Register.— L. Von Hoven, New York city. 
Cutting Sheet metal.— G. A. Perkins, Philadelphia, Pa. 
Indicator for Cab Pares.— L. Von Hoven et al.. New York city. 
Ironing machine.— T. S. Wiles et al., Troy, N. Y. 
Metal Tubes.— J. E. Folk, Brooklyn, N. Y. 
Needles.— S. Peherdy et al., Philadelphia, Pa. 
Riveting Machines.— J. F. Allen, New York city. 
Scaffold Frame, etc.— W. Murray, Vicksburg, Miss. 
Steam and Air Engine.— W. Mont Storm, New York city. 
Torpedo Protection.— J. T. Parlour, Brooklyn, N. Y. 
Toy.— C. W. Frost, Philadelphia, Pa. 



DECISIONS OF THE COURTS. 



Supreme Court of the United States. 

OIL PATENT.— JOSHUA MEBBILL, APPELLANT, VS. DAVID M. YEOMANS AND 
DANIEL J. GOSS, AS D. M. YEOMANS & GOSS. 

[Appeal from the Circuit Court of the United States for the District of 
Massachusetts. — Decided October Term, 1876.] 

A patent for a process is not infringed by the sale of an article similar 
to that produced. 

The claims in a patent are to be considered as distinct from the descrip- 
tion contained in the specification, and as representing what part of the 
matter described the patentee claims as his invention, and for which he 
asks protection. 

Inventions or discoveries are usually improvements upon some existing 
article, process, or machine, and are only usef ulin connection with it. It 
isnecessary, therefore, for an applicant to describe that upon which he en- 
grafts his invention, as well as the invention itself. 

When the invention is of a new combination of old devices, it is neces- 
sary to describe with particularity all the old devices, and then the new 
mode of combining them. 

While it is essential that the specification should describe such matters, 
both old and new, as are necessary to an understanding of the invention, 
the claim must contain a distinct and specific statement of what the ap- 
plicant claims to be new and of his invention. 

One who proposes to secure a monopoly of certain inventions at the ex- 
pense of the public should set forth with clearness and precision the thing 
which no one but himself can use or enjoy without paying him for the 
privilege of doing so. 

In a claim to " the above described new manufacture of the deodorized 
heavy hydrocarbon oils suitable for lubricating and other purposes, free 
from the characteristic odors of hydrocarbon oils , and having a night smell 
like fatty oil, from hydrocarbon oils, by treating them substantially as 
is hereinbefore described," the wcrd " manufacture " may be used to ex- 
press the process or the product thereof, but when taken in connection 
with the words "by treating them substantially as is hereinbefore de- 
scribed," it renders the claim in effect to the new mode of manufacturing 
hydrocarbon oils by treating them as hereinbefore described. 

The inventor of an article is entitled to protection therefor, howeverpro- 
ducedj and there is no reason why an applicant for a patent, if he had in 
his mind a claim for the article produced, should limit his claim by a de- 
scription of the process. 

The courts are inclined to give a patentee the benefit of a liberal con- 
struction of the patent, and when it appears that a valuable invention has 
really been made, to uphold that which was invented, and which comes 
within any fair interpretation of the claim; but when there are three in- 
ventions described, and but two claims made, each of which is valid and 
for the invention described therein, the court cannot give effect to the 
third invention, which the patentee has failed to claim. 

The developed a.:d improved condition of the patent law, and of the 
principles which govern the exclusive rights conferred by it, leaves no ex- 
cuse for ambiguous language or vague descriptions. The public should 
not be deprived of rights supposed to belong to it without being told what 
it is that limits these rights. 

The interests of the public demand that the claims in a patent should 
clearly and distinctly define and limit the actual invention claimed by and 
secured to the patentee. 

Mr. Justice Miller delivered the opinion of the court: 

.The appellant in this case, who was complainant in the Circuit Court, ob- 
tained a patent, in May, 1869, for a new and useful invention, which re- 
lates to the heavy hydrocarbon oils, and he sued the appellees, who were 
defendants in that court, for an infringement of his patent. 

The defendants were dealers in oils and not manufacturers of them. If 
the appellant's patent was for a new oil, the product of a mode of treating 
the oils of that character which he describes in his application, the defend- 
ants may be liable, for they bought and sold, without license or other au- 
thority fromhim, an oil which is proved to be almost if not quite identical 
with the one which he produced. If, however, appellant's patent is only 
for the mode of treating these oils invented and described by him— in 
other words, for his new process of making this new Article of hydrocar- 
bon oil— then it is clear the defendants have not infringed the patent, be- 
cause they never used that process, or any other, for they manufactured 
none of the oils which they bought and sold. 

The counsel for appellant here maintain that his patent is for the new 
article, and is not for the process, though he describes it fully, by which 
that article is produced. The appellees insist with equal earnestness that 
the patent is exclusively for the process by which the new oil is made. 

The issue thus presented must be decided solely upon a correct construc- 
tion of the plaintiff's patent, and the accompanying specifications, in 
which, as required by the act of Congress, he makes the statement of his 
invention. 

No such question could have arisen if appellant had used language 
which clearly and distinctly points out what it is that he claims in his in- 
vention. 

We use the word claim as distinct from description. It must be con- 
ceded that the appellant's specification describe* with minuteness and pre- 



cision both the instrumentality and the process by which he makes the oil 
in question. And in regard to a part of the apparatus which he uses he 
makes a distinct claim for its invention, and that is not in dispute here. 
He also describes with fullness and accuracy the process of distillation by 
which he produces this oil. He gives the temperature to be used, the 
mode of heating, the degree of rapidity or delay to be used in dist lling 
the introduction, and the advantage of that introduction, of superheated 
steam into contact with the oils to be distilled during the process. 

He also describes, though in short terms, the article produced, the main 
feature of which he declares to be its freedom from the offensive odor 
which, before his invention, seemed to be an inseparable quality of those 
oils; and he mentions some of the more important uses to which this de- 
odorized oil is applicable in the arts. 

It is fairly to be inferred from this statement that if all which is described 
as new in these specifications is really so, the inventor has a right to a pat- 
ent for three inventions ; 

1. For a modification o r improvement i n the distilling apparatus. 

2. For a new process or mode of distilling heavy hydrocarbon oils, by 
which they are deprived of their offensive odors. 

3. For the product of this new process of distillation, namely, the de- 
odorized heavy hydrocarbon oils fitted for use in the arts. 

When a man supposes he has made an invention, or discovery useful in 
the arts, and therefore the proper subject of a patent, it is nine times out 
of ten an improvement on some existing article, process, or machine, and 
is only useful in connection with it. It is necessary, therefore, for him in 
his application to the Patent Office to describe that upon which he en- 
grafts his invention, as well as the invention itself, and in cases where 
the invention is a new combination of old devices he is bound to describe 
with particularity all these old devices, and then the new mode of combin- 
ing them, for which he desires a patent. It thus occurs that in every ap- 
plication for a patent the descriptive part is necessarily largely occupied 
with what is not new, in order to an understanding of whatis new. 

The act of Congress, therefore, very wisely requires of the applicant a 
distinct and specific statement of what he claims to be new and to be his 
inveniion. In practice, this allegation of the distinct matters for which he 
claims a patent comes at the close of the schedule or specification, and is 
often accompanied by a disclaimer of any title to certain matters before 
described, in order to prevent conflictswith pre-existing patents. 

This distinct and formal claim is, therefore, of primary importance in 
the effort to ascertain precisely what it is that is patented to the appellant 
in this case. 

In this part of his application he makes two separate claims, the second 
of which relates to a modification of the distilling apparatus, and is not in 
dispute here. Turning our attention to the first claim, we are compelled to 
say that the language is far from possessing that precision and clearness 
of statement with which one who proposes to secure a monopoly at the ex- 
pense of the public ought to describe the thing which no one but himself 
can use or enjoy without paying him for the privilege of doing so. It is 
as follows: 

I claim the above described new manufacture of the deodorized heavy 
hydrocarbon oils suitable for lubricating and other purposes, free from the 
characteristic odors of hydrocarbon oils, and having a slight smell like 
fatty oil, from hydrocarbon oils, by treating them substantially as is here- 
inbefore described. 

The word manufacture in this sentence is one which is used with equal 
propriety to express the process of making an article, or the article so 
made. " Themanufactureof hydrocarbon oils," means primarily the mak- 
ing of hydrocarbon oils. It may mean the thing made also. Are there 
other words in the sentence calculated to throw light on the meaning of 
this one? 

I claim the above described new manufacture o f hydrocarbon oils * * 
by treating them substantially as hereinbefore described. 

It seems to us that the most natural meaning of these words is that — 

I claim this new mode of manufacturing hydrocarbon oils by treating 
them as hereinbefore described. 

This is the meaning which would first suggest itself to themind. If the 
product is meant, the " by treating them substantially as hereinbefore de- 
scribed " are useless. They are not only useless, but embarrassing, for by 
the well settled rules of construing all instruments some importance must 
be attached to them ; and if they are to be regarded at all they must either 
refer to the process of making the oils for which the applicant is claiming 
a patent, or they are intended to limit his claim for a patent for the pro- 
duct to that product only, when produced by treating the oils in the man- 
ner before described. 

The counsel for appellant disclaim this latter construction, and allege 
that the patent covers the oil described, by whatever mode it may be pro- 
duced. It is necessary to insist on this view, because it is made to appear 
in the case that the oils sold by defendants were produced by a process 
very different from that described by appellant. 

We can see no reason why the applicant for the patent, if he had in his 
mind a claim for the article produced, should have intended so to limit his 
claim. If the article was the discovery which he sought the exclusive right 
to make, use, and sell, he was entitled to that monopoly, however pro- 
duced. 

If, however, he had in his own mind only a claim for the process of man- 
ufacture by which the article was made, then his reference to the mode of 
treating the oils from which it came was evidently proper and intelligible. 

But the language in the specifications aids us in construing the claim. 
In the sentence next preceding this claim he says: 

It will also be evident to those skilled in the art that my invention-will be 
used, if the above mentioned process be worked, to produce the deodorized 
heavv oils above described from distilled hydrocarbon oils, etc. 

It is very clear that what he here calls his invention is a thing which 
produces the deodorized oils, and not the oil itself. So, again, he says: 

From the above it will be obvious that my invention consists in produc- 
ing heavy hydrocarbon oils suitable for lubricating and other purposes, 
and free from the characteristic odor, by distilling from them the volatile 
matter from which objectionable odors arise. 

Again, he says: 

In carrying on my new manufacture of deodorizing heavy oils with this 
apparatus, I place the oil to be deodorized in the still and heat it by the 
fire beneath to the required temperature to commence the operation, the 
steam being shut off irom the coil, and the outlet cock being opened to 
admit of the expulsion of any water from within the coil. 

Here the word " manufacture " is used in the sense of the word " pro- 
cess," a word which could be substituted for it without a shade of change 
in the meaning. As it can here mean nothing else but process, we have a 
definition of the meaning to be attached to it in other parts of the same 
paper, if that meaning were otherwise doubtful. 

But apart from these verbal criticisms, all of which are just, and tend 
strongly to show what was the invention claimed by appellant, it is impos- 
sible to read the four printed pages of specifications in which appellant 
minutely describes his invention without observing that they are almost 
wholly directed to the apparatus, the mode of using it, and the peculiar 
process of distillation, by t which the more volatile parts of the heavy oils, 
which contain the offensive odors, are separated from the main body of 
the oil, pass over in that process, and leave the remainder free from this 
great drawback in its use in the arts. Why should this be so if the appli- 
cant for the patent was only looking to the products as his invention the 
deodorized heavy hydrocarbon oils? If the oil alone was to be patented, 
by whatever process made, this elaborate description of one particular 
process was unnecessary. 

A strong appeal is made by counsel to give the appellant the benefit of a 
liberal construction in support of the patent. Cases are cited in which 
this court has held that rather than defeat a patent where it appears that 
a Valuable invention has really been made, this court, giving full effect to 
all that is found in the application on which the Patent Office acted, will 
uphold that which was really invented, and which comes within any fair 
interpretation of the patentee's assertion or claim. 

We are not disposed to depart from this rule in the present case. There 
is no question here but that the patent is good for the second claim, for the 
superheating coil, with its steam pipe, etc. And we are all of opinion that 
it is good for the process of distillation described in the specifications, by 
which the heavy hydrocarbon oils are deodorized. It is, therefore, a valid 
patent for two important matters well set forth and described. If the 
patentee is also entitled to a patent for the product of this distillation, and 
has failed, as we think he has, to obtain it, the law affords him a remedy 
by a surrender and reissue. When this is done the world will have fair 
notice of what he claims— of what his patent covers, and must govern them- 
selves accordingly. 

The growth of the patent system in the last quarter of a century in this 
country has reached a stage in its progress where the variety and magni 
tude of the interests involved require accuracy, precision, and care in the 
preparation of all the papers on which the patent is founded. It is no 
longer a scarcely recognized principle struggling for a foothold, but it is 
an organized system with well settled rules, supporting itself at once by its 
utility, and by the wealth which it creates and commands. The developed 
and improved condition of the patent law, and of the principles which 
govern the exclusive rights conferred by it, leave no excuse for ambiguous 
language or vague descriptions. The public should not be deprived of 
rights supposed™ belong to it without being clearly told what it is that 
limits these rights. The genius of the inventor constantly making im- 
provements in existing patents, a process which gives to the patent syetem 
its greatest value, should not be restrained by vague and indefinite descrip- 
tions of claims in existing patents from the salutary and neGessary right of 
improving on that which has already been invented. It seems to us that 
nothing can be more just and fair, both to the patentee and to the public, 
than that the former should understand and correctly describe just what 
he has invented, and for what he claims a patent. 

In consistency with these views, we are of opinion that the appellant in 
this case has described and claimed a patent for the process of deodorizing 
the heavy hydrocarbon oils, and that he has not claimed as his invention 
the product of that process. 

The judgment of the Circuit Court is affirmed. 

Mr. Justice Clifford dissenting. 

I dissent from the opinion and judgment in this case upon the ground 
that the invention, when the claim is properly construed, is an invention 
of the described new manufacture, ana not merely for the process as de- 
cided by a majority of tile court. 
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Notice to Patentees. 

Inventors who are desirous of disposing of their patents would find it 
greatly to their advantage tohavethem illustrated in the Scientific Amer- 
ican. We are prepared to get up first-class wood engravings of inven- 
tions of merit, and puhlish them in the Scientific American on very 
reasonable terms. 

We shallbe pleased to make estimates as to cost of engravings on receipt 
of photographs, sketches, or copies of patents. After publication, the 
cuts become the property of the person ordering them, and will be found 
of value for circulars and for publication in other papers. 

NEW MECHANICAL AND ENGINEERING INVENTIONS. 



IMPROVED PISTON. 

Robert M. Beck, Westminster, Md.— This invention is an improvement 
in steam pistons, and it consists in combining an expansible ringwithtwo 
disks having beveled edges, which expansible ring is made continuous and 
entire without split or joint from a composition of metals, and when the 
beveled disks are adjusted together Dy means of a screw nut, is by reason 
of its soft character swayed or expanded so as to increase the diameter of 
the piston and compensate for wear, and which disks are provided re- 
spectively with a bar and a recess to guide the parts, and have between the 
same washers to limit the adjustment. 

IMPROVED BREECH-LOADING FIREARM. 
Victor Bovy, New York city.— This invention is to provide an improved 
breech-loading shotgun, in which the barrels may be readily removed from 
the breech piece and the different parts of the mechanism be taken apart 
and put together with great facility, without the use of screws, and without 
requiring tools to disconnect or replace the parts, which gun may be read- 
ily repaired and any injury ascertained. The invention consists of a breech- 
loading shotgun, operated by a lever that throws a bolt and locks thereby 
the hinged barrels to the breech piece, pushing the center firing pins back- 
ward on releasing the bolt. A fixed elbow piece of the frame operates the 
extractor and serves in connection with a recessed lug of the barrels to 
attach firmly the detachable forestock in position. 

IMPROVED CAR BRAKE. 

Edward Spencer Jones, Pulaski, Tenn.— This improved brake, for rail- 
road cars of all kinds, may be operated by hand or steam power, so as to 
check the speed and stop the train in a quick and reliable manner; and the 
invention consists of brake shoes which are applied by pivoted lever arms 
to a crosspiece that is raised or lowered by a screw bolt and nut and suit- 
able gearing, either by an endless chain connection with the locomotive, or 
by shaft and gear connection with a hand wheel at end of car. A suitable 
lever arrangement throws the brake mechanism either into gear with the 
handwheel or with the gear worked from the locomotive. 

IMPROVED TOBACCO-HOISTING APPARATUS. 

Clifton H. Slaton, Slaughterville, Ky.— The object of this device is to 
hoist tobacco up in a barn, and also to take it down, with great facility, 
the apparatus being worked by one man that stands on the floor and hoists, 
while another brings the tobacco from the wagon and places it on the 
hoister, they saving thus the work of other hands, and attending to the 
hoistering or lowering without climbing up and down in the barn. It con- 
sists of a top crossbar supported upon the top beams of the barn, and hav- 
ing a jointed upright suspended therefrom, with a crosspiece having hooks 
for supporting the stick of tobacco. The crosspiece is attached to a sliding 
box or carriage and hoisted by a rope applied thereto and passing over a 
top and bottom pulley of the upright. 

IMPROVED BEARING AND BOX FOR VERTICAL SHAFT. 

Levi Webber, North "Vassalborough, Me.— This is an improved bearing 
and box for the shafts of waterwheels and other vertical shafts that sup- 
port great weights, to prevent the steps from wearing or burning out so 
quickly. It consists in the combination of the box, made in two parts 
bolted together, provided with the lugs or flanges, the inner rim, the cham- 
bers to receive Babbitt metal, the outer rim, the oil chamber, and the oil 
channels, and the bearing, made in two parts, bolted together, and provided 
with set screws and a countersink, with each other, to adapt them to be 
connected with a vertical shaft to support its weight. 

IMPROVED TRIGGER FOR FIREARMS. 

Max Heuser, New York city, assignor to himself, Emil Welte, and Carlo 
Otto, Jr.— This invention consists in the combination, with a trigger, of a 
wheel, having arranged on its periphery oppositely arranged cam lugs and 
a tripping arm that is pivoted in the trigger, and carries two spring tappets 
that are engaged by the cam lugs of the wheel, so as to shift the tripping 
arm from one dog of the gunlock to the other as the trigger is worked. 
The trigger is provided with the usual spring for returning it to its normal 
position after it is pulled, and the device is connected with an ordinary 
double lock of a double barreledgun. By changing the relation of the cam 
lugs, the same device may be applied to guns having three or more barrels, 
or to revolvers or pistols. 

IMPROVED NUT LOCK. 

Samuel Caldwell, Greenfield, O.— In this invention, the head of a fasten- 
ing bolt is recessed at one or more sides, and is provided with a washer 
having one or more upturned flanges as well as the nut. The washers 
are turned up at one or more sides, and extended over the top and bottom 
of the fishplate, so as to be tightly retained between the same and the head 
and base of the rail. The washers may also be extended back of the fish- 
plate and turned over in front of the same, bearing on opposite sides of the 
nut, or the washer may be extended downward under the base of the rail, 
to produce the rigid position of the washer, and impart a double support 
or rest to the bolt and nut, which enables them to resist more effectually 
the vibration of the rails without any chance for friction and wear by turn- 
ing or of getting loose. 

IMPROVED EXPANDING ROCK DRILL. 

Wellington E. Burt, East Saginaw, Mich.— This is an improved tool or 
drill for the purpose of enlarging the lower part of salt, oil, and artesian 
wells without enlarging the top of the same; and it consists of hinged and 
wedge-shaped expanding arms that are spread or closed by a wedge-shaped 
slide piece and operating screw shaft passing through the same, and turn- 
ing in the head of socket of the expanding arms. By moving the wedge 
piece down, the arms are spread outwardly, so as to pass against the sur- 
rounding walls of the well and expand the same to some extent, obtaining 
thereby a larger sized hole than at the upper part of the well. By turning 
the screw shaft in opposite directions, the wedge piece is moved up and the 
arms are brought closer to each other, to be drawn up again through the 
bore hole. 

IMPROVED WEIGHT MOTOR. 

JohnM. Cayce, Franklin, Tenn.— The general principle of this invention 
rests in the transfer of a weight from one side of a pivoted frame to the 
other, and the utilization of the consequent rocking movement of the 
frame to communicate a rotary motion to a flywheel through a ratchet and 
pawl mechanism. The improvement consists mainly in arranging two 
weighted levers in a frame and gearing their inner ends together by cog- 
wheels, so thatwhen the two weights are to be transferred from one side 
of the pivoted frame to the other, they move in opposite directions and 
describe upper and lower semicircles. The merit of this arrangement is 
that while the two weights co-operate with each other and impart to the 
frame their aggregate motive value for the given portion of their effective 
stroke, they also counterbalance each other while being shifted from one 



side to the other of the pivoted frame, so that a much less power is re- 
quired to effect said transfer than is represented by the actual weight of 
the levers. 

IMPROVED AAND PUMP. 

William H. Birge, Franklin, Pa.— This invention consists in the arrange- 
ment of a sliding valve in the lower end of a sand pump, which is opened 
by the weightof the pump and closed by a spring. It also consists in the 
arrangement of an air valve in the top of the sand pump, which is closed 
by the water through which it passes, which acts on the fan-shaped end of 
the valve lever, and is opened by the weight of the fan-shaped end of the 
lever, and by the upward pressure of air created by the entrance of water 
in the sand pump. The object is to provide a valve which will open and 
close with a positive motion, not depending on the action of the water or 
sand. 

IMPROVED WIRE SCREW AND NUT. 

John T. Bruen, Brooklyn, N. Y.— To make the screw, two, three, or any 
number of wires desired are taken, and, by means of suitable tools, twisted 
together, so as to form a screw of even pitch, and the wires are fastened 
together at their ends by means of solder or otherwise. They may also be 
soldered together throughout their entire length, if desired. To form a nut 
for the screw just described, a thimble or section of pipe that will fit loosely 
over the screw is taken, and in it are formed slots corresponding in number 
and direction with the grooves between the wires of the screw, and in these 
slots are placed wires which extend through the sides of the thimble, 
which may be either straight or slightly curved, and set the metal of the 
thimble down around the wire to hold it firm in its slot, allowing it to pro- 
ject inwardly sufficiently to engage the threads of the screw. 
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IMPROVED LOOM TEMPLE. 

James E. Waterbury, of Eensselaerville, N. Y.— This invention consists 
of a temple for weaving tubular goods, which is held in its position in the 
tube by means of rollers that act through the substance of the tube in sup- 
porting and moving it. The object of the invention is to prevent the con- 
traction of the tube by drawing the filling, and also to prevent hard longi- 
tudinal streaks in the goods. 
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NEW WOODWORKING AND HOUSE AND CARRIAGE 
BUILDING INVENTIONS. 



IMPROVED BENCH PLANE. 

Watson Wood, Chelsea, Mass.— This invention has reference to an oil- 
ing attachment to iron or iron-faced planes, by which the objectionable 
sticking orfriction of the same on wood is obviated; and it consists of an 
iron or iron-faced plane, having an oil receptacle and feed device in front 
of the cutting iron. A small hole is drilled through the face of the plane 
in front of the cutting iron and in the center of the face. This hole is con- 
nected either by a small tube or directly with an oil receptacle that may 
be either cast on the plane inside of the knob, which is generally used as a 
handle, or otherwise attached to the same. The oil receptacle is closed by a 
knob that is secured or otherwise applied in an airtight manner thereto. A 
wick or piece of soft leather is arranged at the inside of the receptacle and 
in the feed hole, so as to prevent the oil from being fed too fast on the face 
of the plane. The wick or other device admits only the escape of a quan- 
tity of oil sufficient to allow the iron-faced plane to run smoothly and easily 
over the wood, giving the iron face sufficient lubrication to destroy the 
friction or sticking of the same on the wood without greasing the work or 
the hands of the person using the plane. 

IMPROVED CAR STARTER. 

John Marsden, Chester, Pa.— This invention is designed chiefly for 
horse-cars. Doubletrees are hitched to the drawbar in the usual way, and 
when the car stops the drawbar is drawn in by the action of a spring— link, 
pawl, and levers moving back with it. A shoulder on the pawl strikes a 
knee and throws it up out of the notches of the ratchet wheels, so that the 
pawl offers no impediment to the motion of the car in either direction. 
When the horses start, the first outward motion of the drawbar releases 
the pawl from the knee, when it drops into a notch in the ratchet wheel, 
and the further drawing of the horses results in starting the car by turning 
the axle and wheels. This action continues until the head on the drawbar 
formed by the joint strikes the guide, when the further pulling of the 
horses draws the car ahead in the usual way. 

IMPROVED WAGON BRAKE. 

James M. O'Neall, Fort Worth, Texas.— This brake is designed to be at- 
tached to the under side of a buggy or wagon body, in such manner that it 
may be operated by the foot of the driver applied to the bent arm of a 
lever projecting up through a slot in the bed or floor. The said lever has 
a sector-shaped toothed portion which meshes with a toothed sliding rack 
bar that is immediately connected with and operates the brake levers 
proper. 

IMPROVED WHIP SOCKET. 

James Lowth, Chicago, 111.— This invention relates to an improvement 

in that class of whip sockets which are provided with a hinged jaw for 

clamping a whip. The novelty consists in making the hinged front jaw 

with a rigid extension, and providing the latter with a perforated lug, 

through which the bow of a padlock is passed to lock the jaw and secure 

the whip in the socket. The invention further consists in slotting the 

back of socket to provide for the operation of the hinged jaw and its rigid 

extension. 
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IMPROVED SORGHUM MILL. 

Edward A. Withers, Marietta, Ga.— This improvement pertains to the 
construction of the frame of the mill, and the manner of connecting the 
crushing rolls therewith, the object being to effect the utmost economy in 
dimensions, weight, and cost of the frame, and to enable the rollers to be 
adjusted, applied, and removed with the greatest facility. 

IMPROVED HARROW. 

Samuel J. Franklin, Fair Mount, Ga.— This invention consists in the 
peculiar construction and arrangement of teeth in a frame to form a har- 
row, the said teeth being made in the form of blades with a hooked upper 
end, which blades fit into slits in the frame, and when deflected to an angle 
of about 45° are securely held in said frame by means of theirhooks, with- 
out the use of pin, screws, bolts, keys, or other devices for securing them. 

IMPROVED CORN PLANTER. 

John O. Bennett, Urbana, O. — In this machine the seed cut-off brush is 
held and adjusted vertically by a peculiar device; the discharge of seed from 
the spouts is controlled by centrally pivoted vibrating plates operating as 
valves, and connected in pairs by means of a rod; the foot of the seed 
spouts is so shaped and so connected with a curved runner, or sod cutter, 
which goes in advance, that it will lift and pulverize the soil better than 
the ordinary form of furrow opener. 

IMPROVED PLOW COLTER. 

Charles E. Thompson, Lebanon, Ky.— The object of this invention is to 
furnish colters which shall be so constructed as to cut the sod into narrow 
strips, separate it from the soil beneath it, and leave it in its place, so that 
it will be turned under with the furrow slice. It consists in the combina- 
tion of two or more colters, provided with horizontal triangular cutters at 
their lower ends with the same beam. 



IMPROVED FENCE. 

Robert F. Ward, Senatobia, Miss.— The object of this invention is tof 
improve the construction of the fence for which letters patent No. 143,47!S 
were granted to the same inventor October 7, 1873, so as to secure the rails 
in place more firmly, keep them from being moved upward, and give ad- 
ditional support and strength to the fence. It consists in the notches or 
shoulders formed in the lower edges of the inclined strips to receive the 
upper edges of the filling rails, to keep the said rails in place, and in the 
upright strips attached to the inclined strips at the outer side of the filling 
rails. 

IMPROVED FENCE. 

Eobert F. Ward, Senatobia, Miss.— This is a straight braced fence, so 
constructed that it can be laid rapidly and with a great saving of lumber 
over the old crooked fence, and so that it will stand erect and steady 
against strong currents of wind and water, and against unruly stock, and 
which is not liable to be disarranged. It consists in the combination of 
the filling-in rails having their encis laid upon the opposite sides of the ad- 
jacent posts, and overlapping each other, and the stakes driven into the 
ground at the opposite sides of the ends of the filling-in rails from the posts, 
and having their upper ends nailed to Ue inclined braces with the posts, 
the lowerriders, the inclined braces, and the upper riders. 

IMPROVED MACHINE FOR PRESSING CORNSTALKS, ETC., FOR 
FUEL. 

Edgar P. Davis, James E. Davis, and John J. Fisk, Crete, Neb.— This is 
an improved machine for pressing cornstalks, hay, weeds, and other light 
material into bundles for fuel, which enables the material to be easily and 
quickly pressed into compact bundles. When the material has been com- 
pressed, bands are fastened around it in such positions as to be in the cen- 
ters of the lengths or sections when sawed apart. The bands are each 
formed of two pieces of wire jointed to each other at one end, and having 
hooks and eyes formed upon them at the other ends— several eyes being 
formed in the said wires so that the same band may be used for binding 
different sized bundles. The eyes are formed in the band by forming 
small coils in the wire. 
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IMPROVED DESK. 

James E. Eichardson, Majority Point, HI.— This invention consists in 
the arrangement of movable sections in the top of the desk, which are 
raised or lowered by means of racks and toothed sectors, to accommodate 
the desk to books of different thickness, and to adjust it to different 
heights to suit different persons. Movable portions of the top of the desk 
are guided in slots at the sides of the opening in which they are placed. 
Eacks are attached centrally to the movable portions of the desk top, and 
are guided by crossbars that extend across the under portion of the desk 
top. Toothed sectors mesh into the racks, and are secured to the in- 
ner ends of shafts which are journaled in the end rails of the desk, and in 
hangers that are attached to the crossbars. To the ends of the shafts 
cranks are attached carrying lock levers that engage the notched plates at 
the ends of the desk. By disengaging the lock levers and moving the 
cranks, parts of the desk top may be adjusted so as to accommodate the 
covers of a book that is opened at one side of its center. The two sides 
of the book thus supported present a levei surface, which may be upon the 
same plane as the top of the desk, or above it, as circumstances may 
require. 

IMPROVED VEGETABLE SLICER AND GRATER. 

John P. Dunwald, New York city.— By this invention potatoes, beets, 
radishes, and other vegetables may be sliced in rapid manner, and horse- 
radish, nutmegs, and other articles may be grated with facility. It con- 
sists of a feed hopper and follower arranged in connection with a horizon- 
tally revolving tubular slicer or grater, composed of a detachable head, 
body, and interior clamping ring plate . 
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IMPROVED GAME AND CARTRIDGE BELT. 

Andrew A, Case and ElwinW. Bedell, Chetopah, Kan.— This consists of 
a belt hung from the shoulders by suitable straps and encircling the waist, 
and provided with hooks for carrying game, and with a flap having 
pockets for carrying cartridges. 

IMPROVED FOLDING CRATE. 

Gilbert Eobinson, Jr., New York city. — The object of this invention is 
to furnish packing boxes so constructed as to be conveniently taken apart 
and packed together in small compass for reshipment, so as to save to the 
shipper the cost of making new boxes every time he has to ship goods. It 
consists in an improved packing box formed by the combination of top 
and bottom boards, side boards, end boards, angular strips, spring catches, 
strap hooks, and lugs. 

IMPROVED METALLIC SEAL. 
Frank A. Ferris, New York city.— This invention consists of two semi- 
sections or shells of corresponding shape, having recesses for the strings 
on the inner sides, facing each other, and being attached by studs of one 
section passing through perforations of the other section, which studs are 
then spread or flattened to connect the sections. The semisections or 
shells, of round, oval, or any other suitable shape, are cast, pressed, or 
stamped of lead or any other metal. Theyare provided with recesses for 
the strings at their inner sides, the exterior sides being, one or both, cast 
or stamped with the name of the firm, corporation, or person employing 
the seal. The shells may be made with extension lugs or ears, of which 
those of one shell carry studs or pins that pass through corresponding 
holes of the ears of the other shell. The studs and perforations may, how- 
ever, be arranged in the body of the sections near the circumference, but 
at diametrically opposite points, and at right angles, or nearly so, to the 
direction of the strings to which the seals are applied. When the seals are 
to be fastened to the strings, the sections are to be placed at both sides of 
the same, so that the strings are seated in the recesses of the shells, the 
studs of one section being passed through the perforations of the other sec- 
tions, and then compressed, by pinchers or other suitable implements, so 
that the ends of the studs spread and bind tightly on the perforated sec- 
tion. The seal sections are thus united in an instant in a very convenient 
manner, and are attached tightly to each other, and either tightly or loosely 
to the strings, as required. 

IMPROVED STOPPER ATTACHMENT. 

Barnard Arnold, Foster Centre, E. I.— This invention consists in making 
from wire a screw or spiral terminating at one end in a point and at the 
other end in a- ring, and is screwed into the stopper and attached to an 
elastic band which surrounds the neck, the object being to provide a device 
by means of which the stopper may readily be extracted, and by which it 
is supported when out of the bottle, so that it does not come into contact 
with the bottle, and is not liable to become lost. 

IMPROVED LETTER FILES. 

Paren England, Lincoln, Neb.— This invention consists, first, in thepar- 
ticular arrangement of a clasp with respect to the backs of the file, which 
clasp is made in the form of the lazy-tongs, and is adjusted by means of a 
thumb screw that causes the bars of the lazy-tongs to be held rigidly to- 
gether and at the same time forms a pivot for said bars. The second 
feature of the invention consists in giving to the hinged or back portion 
of the file an expansibility to correspond to the adjustment of the clasp^ 
which is effected by means of metal tubes and an elastic spring arranged 
in the said tubes and passing through the indexed pages of the file. 
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The Charge for Insertion under this head is One Dollar 
a line/or each insertion. If the Notice exceeds four 
lines, One Dollar and a Halfperline will be charged. 



Wanted— A first-class Machine forger. One who is a 
good performer on any instrument in Brass Band. Ref- 
erences required. Address H. B. Smith, Smithville, 
Burl. Co., N. J. 

The young men of this country should read the edi- 
torials of Baldwin the Clothier in Baldwin's Monthly. 
The best business maxims we hive ever seen may be 
found in the July number of this excellent periodical, 
which Is just issued from the Northeast corner of Canal 
street and Broadway, New York. 

600 New and Second-hand Portable and Stationary 
Engines and Boilers, Saw Mills, Woodworking Machines, 
Grist Mills, Lathes, Planers, Machine Tools, Yachts and 
Yacht Engines, Water Wheels, Steam Pumps, etc . , etc., 
fully described in our No. 12 list, with prices annexed. 
Send stamp for copy, stating fully just what is wanted. 
Forsaith & Co . , Machine dealers, Manchester, N. J . 

" Self -Locking Barb" for wire fence. A few States 
left on sale or royalty. Samples sent free. Wm.&C. 
W. Scarlett, Aurora, 111. 

Wanted— Some Manuf'g Co. to manuf. a new, cheap, 
and efficient Steam Governor for Portable Engines. Cor- 
respondence solicited. Address J. W, Collet, Alton, 111. 

Wanted Steam Engine.— A first-class second hand 
engine, with improved cut-offand governor, 100 to 125 
horse power, flywheel not less than 14 ft . by 24 in. face ; 
also a 4 ft. by 16 ft. tubular boiler. All in good order. 
Address P. O. box 1186 New York city. 

Send for Catalogue Modelmakers and Amateurs' En- 
gine Lathes, and other machinery . Ames Mfg. Co., 
Chicopee, Mass . 

Combined Miller and Gear-Cutter; capacity large; 
almost new; a bargain. C. A. Conde & Co., Phila., Pa. 

Thermometers and Hydrometers for scientific and 
other purposes. Goldbacher, 98 Fulton street, N. Y. 

Reliable Oak Leather and Rubber Belting. A spe- 
cialty of Belting for hi«h speed and hard work. Charles 
W. Arny, Manufacturer, Phila., Pa. Send for price lists. 

Shaw's Noise-Quieting Nozzles for Escape Pipes of 
Locomotives, Steamboats, etc . Quiets all the noise of 
high pressure escaping steam without any detriment 
whatever. T. Shaw, 915 Ridge Ave., Philadelphia, Pa. 

"Abbe 1 ' Bolt, Forging Machines, and "Palmer" 
Power Hammers; best produced. Prices greatly reduced. 
Also sole builders Village and Town Combined Hand 
Fire Engines and Hose Carriages, $350. Send for circu- 
lars. Forsaith & Co., Manchester, N. H. 

For 13, 15, 16, and 18 in. Swing Screw-Cuttiug Engine 
Lathes, address Star Tool Company, Providence, R. I. 

John T. Noye & Son, Buffalo, N. Y., are Manufactur- 
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co.'s Bolting Cloth. 
Send for large illustrated catalogue . 

Removal.— Fitch & Meserole, Manufacturers of Elec- 
trical Apparatus, and Bradley's Patent Naked Wire He- 
lices, have removed to 40 Cortlandt St., N. Y. Experi- 
mental work. 

Power & Foot Presses, Ferracute Co.,Bridgeton, N. J. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Linen Safety Hose, all sizes, at lowest rates. Greene, 
Tweed & Co., 18 Park place, N. Y. 

Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send 
for prices. Bailey, Farrell & Co., Pittsburgh, Pa. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
E. Lyon & Co., 470 Grand St., N. Y. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name i» stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. Y. 

Steel Castings from one lb. to five thousand lbs. In- 
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Split-Pulleys and Split-Collars of same price, strength 
and appearance as Whole-Pulleys and Whole-Collars. 
Yocum & Son, "Drinker St., below 147 North Second st., 
Philadelphia, Pa . 

Small Fine Gray Iron Castings a specialty. Soft and 
true to patterns. A. Winterburn, 16 De Witt St., Albany, 
N. Y. 

Skinner Portable Engine Improved, 2 1-2 to 10 H. P. 
Skinner & "Wood, Erie, Pa. 

All nervous, exhausting, and painful diseases speedily 
yield to the curative influences of Pulvermacher's Elec- 
tric Belts and Bands . They are safe and effective. Book, 
with full particulars, mailed free. Address Pulvermacher 
Galvanic Co., 292 Vine St., Cincinnati, Ohio. 

Walrus Leather and fine Wool Polishing Wheels ; all 
sizes . Greene, Tweed & Co . , 18 Park place, N. Y . 

Machine Diamonds, J . Dickinson, 6 4 Nassau St., N . Y. 

More than twelve thousand crank shafts made by 
Chester Steel Castings Co . nowrunning; 8 years' constant 
use prove them stronger and more durable than wrought 
iron. See advertisement, page 46. 

Emery Grinders, Emery Wheels, Best and Cheapest, 
Hardened surfaces planed or turned to order. Awarded 
Medal and Diploma by Centennial Commission. Address 
American Twist Drill Co., Woonsocket, R. 1. 

To Clean Boiler Tubes— Use National Steel Tube 
Cleaner, tempered and strong. Chalmers Spence Co.,N.Y. 

Reliable information given on all subjects relating to 
Mechanics, Hydraulics, Pneumatics, Steam Engines, and 
Boilers, by A F. Nagle, M.E., Providence. R. I. 




F. B. N., who asks about the carpet-eating- 
bug, see p. 307, vol. 35.— C. A. D. will find the answer to 
his query in any work on Natural Philosophy.— P. H. 
R. had better consult his family physician.— C. H. McK, 
will find full information about suction pumps in No. 
SO, first series of " Practical Mechanism."— A. K. Q* 



can ascertain how high the water will rise by survey. 
He does not state how much fall there is in the distance 
he mentions.— T. M. is informed that he will find the 
description and cut of the electric candle in vol. 36, No. 
22. The candles are not made in this country. — O. H. Y. 
had better correspond with makers of band saw ma- 
chinery.— Novice, London, Canada.— You can lay your 
tiles upon a floor of cement.— J. V. C. and H. B. are re- 
ferred to "Smee's Electro Metallurgy."— J. H. S.— 
We know nothing of the instrument you mention.— J. 
L. G. is referred to his family physician.— W. H. P. had 
better insert a notice in the "Business and Personal" 
column for information concerning the market for mo- 
hair.— M. M. M. does not tell us how large a cylinder he 
wishes to cast. If small, brass or Babbitt metal would 
answer.— P. C. is informed that his article is too vague 
for publication.— Chemist is informed that we know 
nothing of the compound mentioned.— J. S.— You are 
probably correct. The tree protects the building from 
being struck by lightning.— J. V. E. — The powder you 
refer to is not yet manufactured in this country. 

(1) W. Gr. S. says: I have among my 
photo-chemicals a bottle with the mark Essence Grasse. 
Can you tell me what it is, and what it is used for? A. 
We do not know of any reagent so called. The title re- 
fers to a thick, fatty oil or liquid. 

(2) J. E. is informed that the vacuo method 
of filtration is entirely feasible; but where large bodies 
of water are to be filtered, as for the supply of cities, 
it has the objection of being very expensive, from the 
extra steam power required and the necessity of fre- 
quently changing the filteringmaterials. Besides this, 
water thus filtered is rendered unpalatable and unfit for 
immediate use by the removal of much of its dissolved 
gases, etc. For these reasons preference is generally 
given to the system of reservoirs, wherein the water is 
allowed to remain quiescent for a sufficient length of 
time to deposit most of the matter held in suspension, 
and admit of the more complete oxidation of such or- 
ganic matter as it may contain by contact with the air. 

(3) B. S. asks: Should boilers used only 
for heating be left with water in them during warm 
weather? A. No; the water should be drawn off in the 
spring. 

(4) J. F. D. asks : Please give me a recipe 
for making a colored lime-wash, to be used as a substi- 
tute for paint for the exterior of a frame building. The 
color required is brown. A. Add to the lime-wash a 
strong solution of sulphate of magnesia, and color to 
suit with Vandyke brown. 

(5) N. K. says: A favorite dog has put our 
family into possession of (in both senses) ten millions 
(estimated) of fleas. The dog has been given to a friend 
(with due warning, of course), but the dog's late com- 
panions are still with us in scarcely diminished num- 
bers. Will you please say how we can best succeed in 
obtaining their room instead of their company. The 
dog was kept generally in the cellar, and the coal heap 
especially has " millions in it." A. Soap water; car- 
bolic acid in dilute alcoholic solution; flowers of sulphur 
either used as a powder or mixed by agitation with wa- 
ter containing a little glycerin; dilute solutions of sul- 
phate of magnesia— any powder or solution containing 
tannin, as dried sumac, tea, and Persian insect powder. 
These are the least objectionable exterminators. A 
little of the carbolic solution may be mixed in with the 
soap water, and this used as a wash, or sprinkled in in- 
fested localities. Flowers of sulphur contain sulphur- 
ous acid, which is fatal to the insect, but it must not be 
used on or near colored woolen fabrics, as it is liable to 
injure the colors. Sulphate of magnesia solution (in 
water) may be used as a wash. Sumac powder, etc., 
give excellent results. The sulphur mixture mentioned, 
or carbolic acid shaken up with about 20 parts of water, 
and sprinkled in the cellar, will soon depopulate the coal 
heap. 

(6) An apprentice asks for the best method 
of laying tile pavement? A. If you have reference to 
tile laying upon floors, it is done by cutting in boards 
between the floor joists, and supporting them upon 
cleats nailed to the sides of the joists. A pavement of 
bricks in mortar is then laid upon the boards, finishing 
flush with the top of the joists. A bed of rich cement 
mortar is then spread over the whole, and the tiles 
carefully set in a thin grout upon the cement bed. 

(7) D. W. Van B. asks: Can you inform 
me as to the time when the first movable steam fire 
engine was used? It is stated that a machine was 
used in Europe in 1851, and was used to supply hand 
engines. It was taken to the river and water forced 
through hose to the hand machines. Were steam en- 
gines used in this country prior to that time? A. Cap- 
tain Ericcson built a steam fire engine at Braithwait 
shops about the year 1836. 

(8) H. D. S. asks: Will a solution of chlor- 
ide of zinc and sulphate of nickel, used for nickel plat- 
ing iron and steel, serve for nickel plating brass or zinc. 
The process was described on p. 408, vol. 36. A. Not 
very well, unless the article is in contact with pieces of 
zinc, or, what is better, zinc powder, also immersed in 
the solution. Small pieces of brass work can be plated 
in this way. 

(9) C. E. asks: How can I imitate silver 
gray in water colors? A. White tempered with a mix- 
ture of black and blue is commonly employed. Use 
flake white, ivory black, and Prussian blue. 

(10) K. F. says: "We use on our two horse 
cultivators a plow or plate that seems to be made of iron 
with a thin plate of steel welded or laid on the front, 
and made very hard. Our blacksmiths have difficulty 
in sharpening them. They sometimes crack when heat- 
ing, and sometimes fly to pieces when put in the water 
after sharpening. Can you tell us how to manage 
them? A. Heat them to a low red heat, dip in water at 
100° temperature and containing 1 lb. salt per gallon; 
dip edgeways, and hold quite still at the bottom of the 
water until cold. A depth of two inches of oil floating 
on the water would perhaps assist you. 

(11) J. D. E. says: 1. I am making a plate 
electric machine, and have the plate already cut out. 
Do the edges need to be ground smooth? A. It is better 
to have them rounded. 2. Of what material should the 



rubbers for exciting the plate be made of? A. See (No. 
9) p. 171, vol. 35. 3. Can you mention a good and short 
method for drilling a hole through plate glass? A. See 
Ans. No. 5, p. 186, vol. 36. 

(12) D. M. F. says: I am using a small cast 
iron tank to contain kerosene. It has been japanned, 
but the oil works its way through the iron, notwith- 
standing the japan. Can you tell me what will stop 
this? A. Try a sizing of glue in acetic acid. 

(13) H. L. L. says: I desire a cheap shelter 
for say 250 to 300 tons of hay or straw, and I wish to 
construct it at once. A. The usual graduated roof 
shelter will answer the purpose. This consists of a 
roof of thatch or shingles, pyramidal, on a strongframe, 
supported at each corner on stout pins, passed through 
holes in timber posts set well into the ground. The 
roof may be about 15 feet square, and the posts 20 feet 
high— these latter may have lateral braces or ties, ex- 
tending diagonally across the square at the bottom. As 
the hay is removed from the top of the stack, the roof is 
lowered down and the pins shifted into lower holes, 
thus always affording a close shelter to the hay. 

(14) S. H. asks: Is there any radiator or 
heater (steam) made which operates without the removal 
of the air from its interior? A. We do not know of 
any. It is essential to the success of a radiator that the 
dead air within it be displaced either by steam or water. 

(15) J. A. B. asks: Can you give me a re- 
cipe for a cement to mend a broken marble slab? A. 
Take gum arabic 1 lb., make into a thick mucilage, add 
to it plaster of Paris 1% lb., sifted quicklime 5 ozs. 
Mix well. Heat the marble and apply the mixture. 
You had better put supports under the slab. 

(16) T. F. P. says: I have samples of the 
enamel which are used in enameling. How can I use 
them? A. Mix together equal parts of oxide of man- 
ganese, oxide of copper, and oxide of cobalt. Use a 
soft glass, and fuse enough of the mixture into it to 
give the desired depth of color; then grind this to a 
fine powder, and apply with water as a paste; after 
which dry and fuse. For white, fuse with the glass 
oxide of fin and antimony, as before. Alumina and 
oxide of lead may also be used. 

(17) J. G-. A. asks: Can you tell me where 
the difficulty is in launching a boat off a vessel at sea, 
anddid the United States Government adopt any appa- 
ratus when they had the trial about two years ago? A. 
The difficulty lies in detaching the boat to keep it clear 
of the tackle when it strikes the water, for if one end 
detaches before the other, it is apt to swing from the de- 
tained end and turn over. We do not think that any 
boat detaching apparatus has been exclusively adopted by 
the United States Government, though several have been 
reported upon. 

(18) E. E. L. asks: Is there anything that 
can be used in place of muriatic acid for soldering iron 
with soft solder? A. Sal ammoniac will answer. 

(19) W. A. B. says: I recently saw a state- 
mentthattherelative traction of a belt on a wooden or 
iron pulley was as 47 to 24. Now, is this a fact? Will a 
wooden pulley do twice the work of an iron one? If 
so, why? A. There is a difference in favor of wooden 
pulleys, but cannot state its amount. 

(20) R. K. asks: 1. Can you give me a 
mixture of something that will stick a piece of lead in 
the centers of locomotive driving axles without burring 
them with a chisel, as doing so injures the centers. A. 
The lead will stick in of itself when well hammered in. 
2. Is there any rule to get the throw of locomotive ec- 
centrics, or can I find it in any book? A. See "Auchin- 
closs " on the slide valve. 

(21) W. T. asks: I would like to know 
what makes steel crack in hardening? A. Improper 
heating or dipping and taking the article out of the wa- 
ter too soon are the principal causes. Sometimes the 
steel is improperly forged, or overheated in forging. 
Much also depends on the shape of the article when fin- 
ished. 

(22) H. F. H. asks: "What is the best prepar- 
ation to put on a greenhouse floor of wood, so as to 
render it impervious to moisture and prevent it from 
warping and cracking? Also what is the preparation 
to paint hot water pipes in a greenhouse to prevent 
rust? A. Cover your floor with a thin layer of hydraulic 
lime or cement. Paint your pipes with a covering of as- 
phaltum varnish, made by dissolving asphaltum in tur- 
pentine by a gentle heat. 

(23) E. H. L. says: I am making a safe to 
keep valuable papers in, and wish to put in a filling that 
will make it fireproof. What is the best preparation 
for that purpose? A. The preparation usually employed 
for filling safes is calcined plaster of Paris mixed with 
water to the consistency of thick cream, and allowed to 
harden. It would be advisable to coat the surface that 
would come in contact with the wet filling with the as- 
phaltum varnish recommended to H. F. H. This will 
prevent rusting the iron plates of the safe. 

(24) F. M. says: Tobacco stalks or stems, 
as stripped from leaf tobacco by cigar makers, can be 
had very cheap in Cuba. Is there not some use or ap- 
plication for them, chemically or otherwise, beside the 
manufacture of snuff? A. We know of no extended 
use for such product. 

(25) W. G-. F. says: Please tell me how to 
braze with brass and use hard and silver solder with 
blowpipe? A. To braze with hard or silver solder, file 
the metal clean and smooth where the intended union is 
to be, bring them in close contact, apply the solder in 
small pieces and fuse, using borax as a flux. 2. How 
can I restore temper to spring steel when once drawn or 
heated? A. To restore the temper of steel, it must tie 
hardened and then drawn to the requisite spring tem- 
per. 

(26) D. L. asks: Can I ignite gunpowder 
by using a galvanic battery? A. If a fine platinum wire 
be interposed between the wires that are connected with 
the poles of the battery, it will be heated sufficient to 
ignite gunpowder. 

(27) W. R. asks: How can I make a good 
branding ink for branding bagging— such as is used for 



baleing cotton? I have been using an ink made from 
lampblack and kerosene, but this blurs very badly and 
gives our bagging a dirty appearance. A. Try common 
bootblacking. Dampen your brush with water to use 
it. If there is acid in the blacking it will eventually in- 
jure your brass stencil plates. 

(28) O. P., of Kosloff, Russia, asks: How 
can I color polished steel a dark blue? A. See reply to 
B. T., in this number. 

(29) W. T., of Montreal, is informed that 
the address of the publishers of the work on Grave- 
stones is A. T. Bickwell & Co., 27 Warren street, New 
York city. 

(30) W. H. C. says: Perhaps the following 
mode of fluting reamers, cutters, taps, etc., may be new 
and useful to some mechanics, especially those that 
possess a lathe with slide rest. I leave a work to be 
fluted in lathe centers, and with tool of the desired 
shape of flute fastened in the tool post, work the slide 
rest back and forth, feeding the tool in to the required 
depth. Mine is a back geared screw cutting lathe, and 
I have very satisfactorily and with dispatch fluted 
reamers, etc. A snap catch fitting tooth of back gear 
holds the work while cutting. The gear also acts as in- 
dex wheels which can be divided into 4ths, 8ths, lOths, 
16ths, etc. The heads of lathes that are not back geared 
can easily be divided up for all ordinary work. 

(31) C. F. makes inquiry about seasoning 
lumber, and is answered that the most successful build- 
ers, piano manufacturers, etc., generally season their 
lumber in the natural way, by stacking it in their yards 
for two years or more, which in the majority of in- 
stances is the most satisfactory in the end. There are 
cases where water soaking is adopted to drive out the 
sap. The logs are left in the waterfor six months, then 
taken out and sawed into boards, and the latter stacked 
up to dry. In this case, it is claimed, the water rapidly 
dries out and takes the sap with it. 

(32) F. M. says: Can you give me any 
cheap method for renovating tarnished gilt frames? 
Any color or material will do, provided it is simple and 
cheap. A. The cheapest is to cover the surface to be 
gilded with oil size thinned with spirits of turpentine. 
Gold, in powder, is then gently dabbed in with a little 
pod of soft leather. The workcan be varnished. 

(33) C. E. L. asks: What can I mix with 

asbestos that will make it as pliable as leather after it 
is pressed in any form? A. Try mixing it with rubber 
and then vulcanize. 

(34) F. L. asks: Can you inform me how to 
tin small cast iron articles? A. Immerse the articles in 
a hath of sulphuric acid for a time sufficient to obtain a 
bright surface, then dip in muriate of zinc, remove and 
plunge in a bath of melted tin. 

(35) J. R. asks: What is the number of lo- 
comotives built in the United States that have been 
shipped to Eussia? A. We cannot ascertain. 

(36) J. Y. asks: Please give me a recipe 
for making a good black ink that will copy? A. Add 
sugar 1 oz. to \y& pint of good common writing ink. 

(37) J. K. — A brass founder will give you 
the information relative to gongs. Oil can be colored 
by putting alkanet root into it. 

(38) J. B. asks: What can I use to keep 
patterns from sticking in plaster of Paris moulds? A. 
If the patterns are so made that they have a sufficient 
draught, coat them with thin shellac varnish. 

(39) H. Y. C. asks: Where do the oyster 
and other shellfish get the lime from which to make 
their shells? A. The lime salts are held in solution in 
the water, and derived from it by the animals. 

(40) H. K. asks : Can you give me a recipe 
for straightening amber mouthpieces? A. Heated oil 
will soften amber and make it pliable. To melt it re- 
quires a heat of 517° Fah. 

(41) W. E. T. says: Having seen a notice 
of Professor F. Sacc's (Neufchatel, Switzerland) process 
for curing meat by submitting it to the action of acetate 
of soda, Ishouldlike to know the modus operandi. A. 
The mode of operation is very simple. Arrange the 
meat in a barrel, deposit about and on it powdered ace- 
tate of soda to about the quarter of the weight of the 
meat. In summer the action takes place immediately; 
in winter it is necessary to place the vessels in a 
room warmed to about 68° Fah. The salt absorbs the 
water of the meat ; after 24 hours the pieces are turned, 
and the lower placed uppermost. In 48 hours the ac- 
tion is finished, and the pieces are packed in barrels 
with their brine, or dry in the air. If the barrels are 
not full, it suffices to fill up with the brine made by dis- 
solving one part (by weight) of the acetate of soda in 3 
parts of water. The pieces may be of ordinary size, and 
when required for use may be freed from the salt by 
washing in running water. The dry acetate of soda 
may be recovered from the brine by evaporating off the 
water over a fire. 

(42) G. M. C. asks: How can I color buck 
and goat skins black? A. Soft water, 5 gallons; bring to 
a boil, and add 8 ozs. of logwood extract, pulverized; 
boil three minutes, remove from thefire,and stirin2J^ 
ozs. gum arabic, 1 oz. bichromate of potash, and 80 
grains of prussiate of potash. 

(43) H. C. asks: Please give me directions 
for polishing shells? A. The outer skin of sea shells 
can be removed by washing with a rag dipped in hydro- 
chloric acid, then wash in warm water, and polish with 
rottenstone or fine tripoli powder, applied with a little 
oil on a bit of soft rag. Where there is opportunity to do 
so, rub with lump pumicestone moistened with water, 
and finish as above. 

(44) D. C. R. is informed that he can paint 
his smokestack with coal tar or asphaltum varnish. 
The varnish can be made by dissolving the asphaltum 
in turpentine with a gentle heat. Apply with a brush. 

(45) J. D. P. & Co. say: We have a six inch 
belt which we gave two or three coats of lard oil, and 
now cannot use it because it slips on the pulleys. A. 

i Wash your belt with a weak alkali or soda water, and 
I then in clean water. Let it dry thoroughly before put- 
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ting on the pulleys. Some mechanics apply oil and 
powdered resin to belts to make them hug the pulleys, 
but the process is not cleanly nor beneficial to the belt. 
Dry powdered resin might do, but clean belts, tightened 
sufficiently to hold to their duty, are preferred by good 
workmen. 

(46; B. T. says: Please give me a composi- 
tion to put on pistol barrels to make them dark blue. 
A. No composition is used. The barrels are first nicely 
polished and then burnished. The work is then im- 
mersed in powdered charcoal, wood ashes, or even fine 
sand, heated over a fire. Keep the work equally heated, 
and after a sufficient time the required color will be ob- 
tained,when the work must be removed from the heating 
material. It would be advisable to send such work to 
some manufactory of firearms, where experts are em- 
ployed. 

(47) F. A. R. asks: Can you give me a 
simple way of making ice? A. Seep. 82, vol. 33, for a 
description of Carry's freezing apparatus. The princi- 
ple therein embodied is simple. It would probably 
meet your wants. 

(48) T. A. informs M. A. that by dissolving 
1 oz. cyanide of potassium in 1 quart of soft water he 
willhavea dip in which he can wash his spoons and 
instantly remove the sulphide of silver. The solution 
must be kept in a bottle that is tightly corked and la- 
beled poison. 

(49) W. S. L. says, in reply to T. McO., 
who asked if there is any liquid that will dissolve glue 
without the application of heat or water, that whisky 
or alcohol will do this; and on the evaporation of the 
whisky the glue will become exceedingly hard. 

(50) W. D. P. informs M. H. H. that he 
can make a good wash for brick walls of water lime or 
cement and skimmed milk, and says it will be good for 
ten years. 

(51) A. E. S. is informed that hats are sized 
with lac solution and stiffened with a thin size of glue. 
Forrubber cement see back numbers of the Scientific 
American. 

(52) C. H. B. says: How can I etch on 
brass, and how can I join a brass tube, as I do not want 
to soft solder it? A. Dilute nitric acid may be used for 
etching on brass. The etched surface will not be of 
brass but of copper, as the zinc dissolves much more 
rapidly than the copper, and to some extent, by galvanic 
action, protects the latter. This cannot be avoided. To 
join the tube, braze it with spelter solder, using borax 
as a flux. 

(53) J. R. B. says: I want a recipe for 
making a good lacquer for brass? A. Use shellac var- 
nish tinged with saffron, annotto, or aloes, and apply 
with a brush to the work, which has been previously 
warmed. This will give a golden color to the metal. 

(54) E. C. H. is informed that he will find 
an exhaustive article on cone pulleys in " Wrinkles and 
Recipes," p. 128. Exposing the saw to the heat of the 
sun will not cause the saw to lose its temper. In cast- 
ing the Babbitt metal the trouble probably lies in there 
being no vent, and the confined air caused the imperfect 
filling. Brill a small hole in the upper portion of the 
box, so as to let out the confined air. 

(55) P. R. says: Please give directions for 
plating small brass articles with either silver or nickel 
without a battery. A, A cheap method of silvering is 
to mix 1 part of chloride of silver with 3 parts pearlash, 
lj^s common salt and 1 part whiting. Clean the articles 
well and apply the plating mixture by rubbing it with a 
cork or a roll of soft leather. When silvered, wash 
thoroughly and wipe dry. For information about nickel 
plating without a battery see directions for so doing at 
end of article on "Nickel," in Appletori's American 
Cyclopedia. 

(56) J. TV. S. asks: Can you tell me how I 
can take a duplicate, in type metal, of bookbinders 1 
hand stamps, also of embossing stamps? A. You can 
produce copies of the stamps by casting or stereotyping 
in plaster moulds. It would be better to obtain them by 
the electrotype process. Various cyclopedias will give 
you information of the first, and you can obtain books 
devoted to the second process. 

(57) H. J. B. asks: What preparation can I 
use to reprime rim-fire cartridge shells that have been 
used once, so they may be loaded again? A. Perhaps 
the composition used for percussion caps will be best 
adapted to your purpose, which is fulminate of mercury 
mixed with half its weight of niter. After the ful- 
minate is inserted in the shell, cover it with a film of thin 
shellac varnish. 

(58) J. B. J. asks if phosphor bronze will 
bear the explosive force of gunpowder equally as well as 
decarbonized steel, etc., and is referred to Nos. 45 and 
48 of the Scientific American Supplement, where he 
willobtainthe desired information. 

(59) J. G. M. — You are probably correct 
in regard to your idea of the fruit you mention, 

(60) TV. H. B., London, Canada, is im- 

formed that if he will address a letter to the institute he 
will receive circulars that will give him all information. 

(61) O. H. N. informs A. J. that he has an 
invention for throwing a paddle wheel off its center. 

(62) D. R. is informed tkat the largest 
shipments of canary birds are made from Germany. He 
may correspond with Louis Ruhe, 98 Chatham street, 
New York city. 

(63) A. A. B. is informed that the oriole 
is a very difficult bird to rear in confinement. Inexperi- 
ence in management and improper food was the cause 
of the death of the birds. 

(64) C. G. H. asks: What will remove the 
stain of nitric acid from black wooled goods? A.Wash 
with a strong, hot solution (in water) of carbonate of 
alumina. If this does not remove the stain it may be 
concluded that the acid haB destroyed the coloring mat- 
ter — this is usually the case. If the yellow stain re- 
mains, the only remedy will be to re-dye the material. 



Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the result stated : 

Correspondents sending minerals should number or 
otherwise designate each specimen, and legibly mark 
the package containing them with name and address of 
sender.— W. S.— The hard stone is a red porphyry, the 
one containing bright specks of pyrites is quartzite. 
The large one contains silicate of alumina, iron, and 
lime.— Miss E. M. K.— You failed to number or other- 
wise designate the minerals. The large one contains 
orthoclase and biotite, the smallest the same. The 
others are orthoclase, kyanite, milky quartz, muscovite 
and some biotite, and tourmaline.— F. K.— It contains 
alumina, lime, and oxides of iron and chromium.— E. 
M. — The powders sent were found mixed. The mixture 
contains sulphate of quinia and chalk, milk sugar, and 
a phosphate.— The minerals in a tin box marked Eagles- 
wood (no letter) are mostly hornblende. The red sub- 
stance is a zinc ore. It contains oxides of zinc and 
manganese. The large crystal is carbonate of lime— 
calcite.— E. A. S.— We cannot tell anything about your 
minerals without having" seen them. 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American acknowledges, 
with much pleasure, the receipt of original papers and 
contributions upon the following subjects: 

On Ashes. By J. M. B. 

On Formulas of Problems. By H. M. 

On Curving a Base Ball. By H. C. 

On Guns and Armored Vessels. By J, MY 

On a Perpetual Motion. By C. M. L. 

On Reducing Silver Ore. By I. H. H. 

On the American Toad, By C. F. S. 

On the Mind. By J. H. R. 
Also inquiries and answers from the following: 

W. H.R.— A. C. F.— J. E. T.— N. B. H.— P. C— C. M; 

— T. A. P.- A. M.S. 



HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 
our paper to print them all; but we generally take pleas- 
ure in answering briefly by mail, if the writer's address 
is given. 

Hundreds of inquiries analogous to the following are 
sent: " Who makes the best magnetic motor? Who 
makes crucible steel? Who makes or sells ice machines? 
Who sells the best modern books on engineering. Who 
deals in lithographic printers' materials? Who sells 
books that treat upon lithography ?" All such personal 
inquiries are printed, as will be observed, in the col- 
umn of " Business and Personal," which is specially 
set apart for that purpose, subject to the charge men- 
tioned at the head of that column. Almost any desired 
information can in this way be expeditiously obtained. 



OFFICIAL, 

INDEX OF INVENTIONS 

FOR WHICH 

Letters Patent of the United States were 
Granted In the Week Ending 

June 12, 1877, 

AND EACH 'BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

A complete copy of any patent in the annexed list, 
including both the specifications and drawings, will he 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co., 37 Park Row, New Fork city. 



Air carbureting, L. Mann 191,767 

Alkaline wastes, W. W. Harding 191,759 

Animal matter, treating, W. C. Marshall (r) 7,742 

Ash sifter, Darke & Smith 191,754 

Auger, hollow, G. N. Stearns 191,817 

Axle nut, O. B . Thompson 192,031 

Bag fastener, H. Redden-(r) 7,735 

Bag holder, M. B. Hudson 191,965 

Belting machinery, J. Brady 191,920 

Billiard cue, W . Hill 192,044 

Bill, apparatus for framing, O. C. Brown 191,828 

Bit stock, D. Powers 191,815 

Bit stock, B. S. Parker 192,018 

Boat, portable, C. F. Prentice 192,007 

Boat, submarine, Henis & Pike 191,760 

Boilers, T. Craney 191,939 

Book clasp, Muller & Hilpert 191,992 

Boot lasting machine, Copeland, etal 191,937 

Boot sole machine, J. Kimball 191,764 

Boots, lining for, B.J. Stevens 191,895 

Boot machine, G. McKay 191,874 

Bosom pad, J. C. Tallman. (r) 7,737 

Breech-loading firearm, D. Kirkwood 191,862 

Brick machine, W. A.Graham 191,800 

Broom, J. Davidson 191,940 

Burial casket, A . H. Nirdlinger 191,995 

Car axle box, L. D. Webster 191,786 

Car axle box. w. B. Wilcox 191,820 

Car bumper, A. W. Weikert 192,039 

Car coupling, D. R. Halter.... .. 191,850 

Car, dumping, H. S. Bower 191,827 

Car frame, P. J. Kimball (r) 7,730 

Car starter, A. 3. Curtis 191,839 

Car starter, Hermance & Mott 191,801 

Car starter. H. Schreiner 191,890 

Car window, G. S. Roberts 192,014 

Carbon in retorts, W. Karr(r). 7,739 

Carbonic acid gas generator. O. Zwietusch 191,912 

Carriage body, I. Wilkins, Jr 191,909 

Carriage top, J. B. Ashelman 191,822 

Cartridge, pyrotechnic signal, J. J. Ditwiller 191,R43 

Chair brace, J- Collins 191,835 

Chair, opera, R. H. Ormsby 191,774 

Chandeliers, Taylor &Bruen 192,030 

Checkrein, C. A.Haas 191,957 

Cigar lighter, H. P. Andrews 191,794 

Cigar machine, W. Broseker 191,922 

Coffee roaster, Tinsley & Hackman 191,900 



Corn planter, J. O.Bennett 191,915 

Corner stake, S. D. Bonner 191,919 

Corset, D. H. Panning 191,949 

Corset spring, C . Judson (r) 7,729 

Crank shaft, D. A. Woodbury 191,790 

Cultivator, Messenger & Erwin 191,990 

Cultivator, O. A.Olmsted 191,996 

Cultivator, Tartt & Wilson 192,029 

Cultivator, M Eichholtz(r) ; 7,738 

Current wheel, W. J.Perkins 192,000 

Curry comb, M. Sweet 191,784 

Curtain fixture, H. B. Sawyer 192,019 

Cutter head, C. R. Patterson :■ 191,878 

Dental bracket, C. H. Moseley 191,809 

Desk, J. I. Stewart 191,893 

Desk, school, H. H. Blbreg 191,846 

Door bolt, A. A. Dennett 191,844 

Dough raiser, J. W. Martin 191,986 

Drain, G. C. Mesler 191,876 

Dryer, H. D. Ostermoor 191,997 

Drive cock, Keegan & Luhrs 191,804 

Druggist's file, C . G. Stromberg 191,783 

Elevator, J . A. Woodward 191,911 

Embroidery pattern, A. Komp 191,978 

Engine, electro-magnetic, W. E. Sawyer 191,781 

Engine, pulp, E. Sumner 191,898 

Engine, traction, G. Rogers (r) 7,736 

Eyeglass. G. Johnston 191,972 

Eyeglass holder, S. F. Merritt (r) 7,743 

Faucet, G. Gorman 191,848 

Faucet, R. Hathaway 191,852 

Faucet vent, A. Luhrs 191,982 

Feed steamer, Rice & Gortner 192,010 

Feed water heater, C. F. Barrett 191,747 

Feed water heater, "W . Lowe 191,868 

Felted fabric, Daniels & Tuttle 191,840 

Fence, J. Garrett '. 191,847 

Fence, barbed, A. J. Nellis 191,993 

Fence, barbed, C. L. Topliff 191,818 

Fence post, H. Delano 191,941 

Fence post, R. Dewey 191,944 

Fence strip, W. G. Barnes 191,913 

Fence post, J. Plane 191,881 

File holder, W T.Nicholson 191,811 

Fire escape, R. Gilchriest 191,953 

Fire escape, H. Huth 191,762 

Fire escape, J. C. Peppier 191,777 

Fire escape, Roch & Colas 191,886 

Fire extinguisher, J. M. Pollard 192,005 

Fire extinguisher, A. E.Hughes. 191,803 

Firekindler, C. H. Hayden (r) 7,740 

Fires, extinguishing, C. M . Martin 191,872 

Fishing line reel, F. J. Philbrook 191,813 

Flyfan,J. Baird 191,828 

Folding machine, S. D. Tucker 191,819 

Folding machine, S.D. Tucker 192,034 

Folding machine, S . D. Tucker 192,035 

Fruit dryer, J. Zimmerman 192,043 

Fruit gatherer, I. Clark 191,833 

Furnace, Austin & Hosf ord 191,746 

Gas carbureter, W. H.Winn 191,789 

Gas apparatus, P. Bradley 191,921 

Gas apparatus, P. W. Mackenzie 191,808 

Gas, manufacture, J. M . Leighton 191,980 

Gas, manufacture of, T. B. Redwood 191,883 

Gas, manufacturing, J. H. Bowman 191,749 

Gas.nlanuf acture, M. W. Kidder 191.766 

Gas regulator, S. S.Jones 191,860 

Gas works, P. Munzinger 191,877 

Gate, J. E. Q.Maddox .'. 191,984 

Gate, T. B. Piburn 192,003 

Gate.F.Rau , 192,009 

Glass tool, Zimmerman & Beatty 191,793 

Grain binder, J. E. Buxton 191928 

Grain binder, J. E. Buxton 191,929 

Grain binder, W. H Payne 191,776 

Grain scourer, J. S. Hillyer 191,854 

Grain separator, J. L. & J. T. Metcalfe 191,991 

Gun, spring, C . Palatini 191,998 

Hame, H. Mason 191,904 

Harness, J. F, Best 191,917 

Harness, Cahoone&Teas 191,829 

Harness pad, J. F. Knorr 191,977 

Harrow, J. W. Greer 191,956 

Harvester reel, H. S. Harris 191,960 

Hat.M. J. Nascimento 191,772 

Heating buildings, W.. F. Flagg 191,952 

Horse power, D. K. Hungerford 191,858 

Horse rake, J. Hunsberger (r) 7,745 

Horse rake, J. Hunsberger (r) 7,746 

Horses, toe weight, S. A. Phelps 192,002 

Horseshoe, W. M. Temple 191,785 

Hose nozzle, Clifford & Gielow 191,934 

Hose nozzle, C. F. Holloway 191,964 

Hot air apparatus, C. Pottier 191,779 

Hydrocarbon burner, W. L. Imlay 191,969 

Hydrocarbon oils, J. Merrill (r)| 7,733 

Ice creeper, C. A. Kryter . . 191,863 

Illuminating scale beams. J . W. Wood 191,910 

Indexing, D. A.Roberts 191,885 

Injector, W. H. Newell 191,773 

Inking apparatus, J. G. Kurtz 191,864 

Insectipowder, blower, W. F. Brummer 191,797 

Journal, W. C. Shipherd 193,023 

Lamp, E. C. McCloy 191,987 

Lamp burner, J. Cain 191,830 

Lamp chimney, G. Richards 191,884 

Lamp extinguisher, G . D. Kilmer 191,976 

Lamp refractor, Schaeff er & Pf runder 191,888 

Lampshade, A. H. Duff 191,755 

Lantern, R. Hammill 191,959 

Lathe cutting taps, G. R. Stetson 191,894 

Leather folding machine, Corbett, Coy, & Wheeler 191,837 

Leather splitting machine, J. Hodskinson 191 ,855 

Level, S.Gissinger 191,954 

Lifting jack, W. J. M. Batchelder 191,824 

Liquid measure, W.K.Johnston 191,971 

Lock, door, Keating & Taylor 191,861 

Lock, latch bolt, J. G. Newell 191,994 

Locks, hub for, J. Schade 192,020 

Loom for weaving hair cloth, W. J.Porter 192,006 

Loom shedding mechanism, H. Wolbold 192,040 

Loom temple, J. E. Waterbury 191,907 

Lubricator, A. S. Skinner 192,025 

Marble, machine for cutting, R. R. Atchison. .... 191,821 

Mash, preparing, R. D'Heureuse 191,942 

Mechanical movement, J. I. Ethridge 191,948 

Mechanical movement, A. F. Harvey 191,961 

Mercury condenser, Long & Castle 191,805 

Metal plates, securing, W. G. Hyndman 191,763 

Milk can, J. D. Tudor 191,903 

Milk cooler, R. C. Greene 191,849 

Millstone dresser, Cookson & Rastetter 191,938 

Millstone driver, W. S . Armstrong 191,745 

Mortising machine, Eddy & Stolzenbaoh 191,947 

Motion, friction device, A. K. Rider 192,012 

Motive power, R. D. Green 191,955 

Motor, weight, J. M. Cayce , 191,930 

Mucilage holder, J. V. Browne 191,751 

Oar blades, M. Britton 191,923 

Orestamp.T. Schofield 191.889 

Organs, reed pipe, W, A.Johnson 191.973 

Packing case, W. Carter 191,881 



Packing for piston rods, C. T. Sleeper 191,891 

Paper bag machine, A. S. Dennison 191,943 

Paper pulp from wood, Taylor & Outterson 191 ,899 

Pavement, artificial, C. Hense 191,962 

Pen, fountain, A. T. Cross 191,798 

Pen, fountain, L. Fargue 191,950 

Pencil, F- Sholes 191,816 

Pencil paint, Holton & Field 191,856 

Photographic printing frame, "Walter & Durin 191,906 

Pianoforte action, W. Muth 191,810 

Picture frame, Bowers & Murphy 191,795 

Pin box, J. Bryan 191,925 

Pipe joint, G. Matheson 191,769, 191,770 

Pitcher, C. Moyer 191,771 

Plaiting machine, L. B . Berrien 191,825 

Plaiting machine, J. E. Chapin 191,832 

Plants, transplanting, C. Loskamp 191,806 

Plow, McNutt& Furman (r) 7,732 

Plow, A. Pirch 191,880 

Post driver, M. Vanosdol 192,036 

Potato and corn planter, J. Custer 191,838 

Potato digger, A. J.Robertson 192,013 

Potato vines, removing bugs, J. M. Conrad 191,936 

Press, household, W. Y. A. Boardman 191,918 

Printers' rolls, composition, J. Clifford . 191,933 

Pulley block, J. L. Pope 191,814 

Pulleys, grooved, W. W. Lobdell 191,981, 191,983 

Pump, air, E. Burgin 191,927 

Pump, T. B. Swan 192,028 

Pump valve, chain, O.O. Witherell (r) 7,744 

Pumping machinery, W . E. Worthen 192,042 

Railway signal, L. B. Carver 191,753 

Railway signal, J. I. Conklin, Jr 191,836 

Railway switch signal, etc . , Hall & Snow 190,958 

Razor sharpener, roller, Jahne & W hite 191,859 

Roll for reducing tubes, W. McKenzie 191,875 

Rowlock, J. J. Currier 191,752 

Rule, bevel, J. C. Rorick 192,017 

Sad iron, T. H. McCaffrey 191,873 

Sadiron, H. L.Wells 191,908 

Sadi ron holder, J. S. Cluxton 191,935 

Sash balance, N. J. Skaggs 192,024 

Saw gage, T . Emery 191,799 

Sawmill head block, H. Cleghorn 191,931 

Saw mill head block, A. Rodgers 192,015 

Saw mills, A. Rodgers 192,016 

Sawing machine, scroll, G. E. Lewis 191.765 

Screws, forming threads on, Ibbotson & Talbot.. . 191,968 

Screw thread, machine, L. Bollman 191,826 

Seal, metallic, E. A. Locke (r) 7,741 

Seed planter, M. N . De Veara 191,845 

Seed planter, F. B. Preston 191,882 

Seed sower, J. Pearce (r) 7,734 

Seeding machine, S . Dixson 191,945, 191,946 

Sewage, treating, F. Hille 191,853 

Sewingmachine, J. Keats 191,975 

Sewing machine attachment, W . Randel 192,008 

Sewing machine trimmer, Bradford & Pierce 191,750 

Shafting box, J. B. Tomlinson 191,901 

Shirt bosom protector, W. F. Brown 191,924 

Shoe clasp, Hammond & King 191,758 

Sink, G. Jennings 191,970 

Skylight, S. M. Howard 191,802 

Sled brake, E. M. Lawrence 191,867 

Smoking pipes, S. K. Luce 191,869 

Snap hook and buckle, F . J. Deisz 191,842 

Snap hook and buckle, J. R. Hopper 191,857 

Spool case, N. Waterbury 192,038 

Stair rail machine, J. B. Bowden 191,748 

Steam generators, E. D. Wood 191,791 

Steam heater, R. G. Brown 191,796 

Stirrup.S. J. Harkness 191,851 

Stone, artificial, C . E. Peirce 191,999 

Stove,A.Lynd 191,807 

Stove, gas, W. McKenzie 191,988 

Stove, portable lamp, M. T. Richardson 192,011 

Stove pipe drum, J. Closs 191,834 

Stove polish, E. L. Whiton 191,787 

Stuffing box, C. T. Sleeper 191,892, 192,026 

Sucker rod connections, tapping, A. D . Laws 191,979 

Sugar apparatus, C. Plagge 192,094 

Sulphurous anhydride, R. P. Pictet 191,778 

Surgical tube, E. Pfarre 191,879 

Syringe, J. S. Parsons 191,775 

Tables, etc., device for packing, Fj. P. Wright ... 191,792 

Tackle block, J . F. Harcourt (r) 7,728 

Telegraph, C. H. Rudd 191,887 

Thermometer, F. A. Stohlmann 191,897 

Thrashing machine, W. M. Leyde (r) 7,731 

Thrashing machine feeder, E. J. Marsters 191,985 

Tinner's scrap, J. M. Sanders 191,780 

Tobacco.D. C.Lyal] 191,870 

Tobacco.printing.D. W. DeForest 191,841 

Tool handle, C. Groth 191,757 

Tool handle, L. Landeker 191,866 

Top, spinning, H. D. Forbes 191,756 

Towel rack, Merritt & Eokenfels 191,989 

Truck for moving buildings, Hulet & Murphy 191,966 

Tubing, joint for, G. Matheson 191,768 

Twine holder, A. Beausoleil 191,914 

Twine holder, J. C. White 191,788 

Umbrella support, B. B . Smith, Sr 191,782 

Drinal, J. W. Osborne 192,045 

Valve engine, E. O'Neill 191,812 

Valve or water cock, globe, E. Hoehn 191,963 

Valve, steam engine, H. E . Woods 192,041 

Valve, steam safety, W. B. Mack 191,871 

Vapor bath, G. W.Walker 191,905 

Vehicle hub, M. C. Buffington 191,926 

Vehicle, Throop & Doyle 192,033 

Velocipedes, step for, J. Shaller 192,022 

Vessels, sheathing, Warren & Fled 192,037 

Wagon brake, M. Clifford 191,932 

Wagon brake lever, P. Thomsen 192,032 

Wagon seat, C. E. Stone 191,896 

Wash for ingot molds, W . R. Jones 191,974 

Washing machine, G. W. Benton 191,916 

Washing machine, A. P, Ladd 191,865 

Washing machine, L. Sternberger 192,027 

Washing machine, J . St. Tonge 191,902 

Watch dust cap, G. Hunter 191,967 

Water closet, A. B . Seymour 192,021 

Window blind, J. F. W . Fawcett 191,951 

Wood drying, P. Pf effer 192,001 

Wrench, E. K. Holley 191,761 

DESIGNS PATENTED, 

10,047.— Buttons or Studs.— O. P. Goggeshall, Provi- 
dence, R. I. 

10,048.— Embroidery Pattern - .— Alice Donlevy, New 
York city. 

10,049.— BRACELET.— C.'H. Graef, Edgewater, N. Y. 

10,050.— Chair Frames.— S. C. Hopkins, Boston, Mass. 

10,051.— Pocketbook Clasps.— J. Messer.New York city. 

10,052.— Group of Statuary.— J. Rogers, New York 
city. 

10,053.— India Rubber Erasers.— F. Stith, washing- 
ton, D.C. 

10,054.— BADOE.—R. O. Wood, Buffalo, N. Y. 

[A copy of any one of the above patents may be had by 
remitting one dollar to Munn & Co., 37 Park Row, New 
York city.] 
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Inside Page, each insertion * - -75 cents a line. 
Back Page, each insertion- - - - $1.00 a line. 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Friday morning to appear in next issue. 



BAIRD'S 




FOB practical m 

Our new and enlarged Catalogue of Practical and 
Scientific Books— 9ti pages, 8vo— sent free to any one 
who will furnish his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut Street, Philadelphia. 



SIZING OF COTTON GOODS. READ 
before the Society of Arts by W. Thompson, F.R.S. A 
most Pull and Clear Description of the process, embrac- 
ing: An account of the process of Weaving, explaining 
the object and utility of Size. A table or Sizing Mix- 
tures, in which are enumerated the Substances used : 
1, for giving Adhesive properties to Size; 2, to give 
Weight and Body to the Yarn ; 3, for Softening the Size 
or Yarn ; and 4, for Preserving the Size from Mildew and 
Decomposition. Tests for these Substances, and Direc- 
tions for Preparing, so as to obtain tbe results required. 
Proportions of Sizing. Use of Flour in Size . Weighting 
Materials, China Clay and its substitutes. " Softenings," 
and Oils for Softening. East Winds and their effect. 
Glycerine, Grape Sugar, Mildew Preventives, and Tape 
Sizing. " Slashing," Packing, Damaged Goods, etc. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT NO. 80. 

Price 10 cents. For sale at this office and of all news- 
dealers. 



tftfifi a Week in your own town. Terms and $5 outfit 
$00 free. H. HALLETT & CO., Portland Maine. 



T^* A TXr BITRY »»IIiIi CHUCKS. 

■ * i^^^^^^i Perfected and Price reduced. 
Manuf'd by the HULL & BELDEN CO., Danbury, Ct. 



FOR SALE, AT GREAT BARGAINS, 
One 18x36 Todd & Rafferty Engine, with 14 ft. band 
wheel, 26 in. face ; built in sections; weight. 14,000 lbs. ; 
8 in. hammered iron shaft, 10 ft. long ; Judson governor 
complete. One 14x18, heavy and strong, suitable for saw 
or grist mill ; 8 ft. 4 in. band wheel, 19 in. face governor, 
and all complete. Also, one 10x24; one 8x20; one 7x16; 
one 6x16; and one 5x12, all new and first-class. Address 
J. C. TODD, 10 Barclay Street, New York, or at Works, 
Paterson, N. J. 



What 25 cents Will Buy ! 

THE SCIENTIFIC AMERICAN REFER- 
ENCE BOOK. 

PRICE TWENTY-FIVE CENTS. 

This is a most useful little bound book of 160 pages, 

comprisinfir, probably, the most extensive variety or 

sta'dard, practical, conde, srd information ever furnished 

to the public for so small a price. Contents : 

1. The I*ast Census of the United States (1870), 
by States, Ten itories and Counties, in pull, showing 
also the area in square miles of each State and Terri- 
tory. 

2. Table of Occupations.— Showing the occupations 
of the people of the United States, and the number of 
persons engaged in each occupation. Compiled from 
the last census. 

3. Table of Cities having over 10,000 Inhabitants. 
Compiled from the last census. 

4. Map of the United States. Miniature outline. 

5. The United States Patent Laws (full text).— 
Principal Official Rules for Procedure ; Directions How 
to Obtain Patents, Costs, etc. ; Forms for Patents and 
Caveats: How to Introduce and Sell Inventions; Forms 
for Assignments; Licenses; State, Town, County, and 
Shoo Rights; General Prlncipl s applicable to Infringe- 
ments ; .Synopsis of the Patent, Laws of Foreign Coun- 
tries; Rights of Employers and Employes la respect to 
Inventions. 

6. The Ornamental Design Patent Law (full 
text). —Costs and Procedure for securing Design Patents 
for Ornamental Productions such as Designs for Textile 
Fabrics, Patterns for Wood and Metal Work, New 
Shapes and Configurations of any article of Manufacture, 
Prints, Pictures, and Ornaments, to be printed, woven, 
stamped, cast, or otherwise applied upon machinery, 
tools, goods, fabrics, manufactures. 

7. The United States Trade-Mark Law (full 
text). — With Directions. Proceedings and Expenses for 
the Registration of Trade-Marks oi every description. 

8. The Label Copyright Law (full text). -With 
Directions, Proceedings and Cost of Registering Labels 
for Goods, Medicines, and Merchandise of all kinds. 

9. The General Copyright Law of the United 
States (full text).— With Directions and Costs f r 
Securing Copyrights by Authors for Books, Pamphlets, 
Charts, Photographs, Pictures, and Works of Art. 

10. The Principal Mechanical Movements.— 
Described and illustrated by 153 small diagrams, of great 
value to Inventors «nd Designers of Mechanism. 

11. The Steam Engine.— With engraving, showing 
all the parts, names, etc., and a brief history of the In- 
vention and Progress of Steam Power. 

Vi. Geometry, as Applied to Practical Purposes. 
With illustrations. 

13. Horse Power.— Simple Rule* for Calculating the 
Horae-Power of Steam Engines and Streams of Water. 

14. Knots.— Presenting engravings of 48 different 
kinds of Rope Knots, with explanations as to tying. 

15. Tables of Weights and Measures.— Troy, 
Apothecaries', Avoirdupois, French, Weights ; U. 8. 
Standard; Drv Measure: Land Measure; Cubic Measure; 
LiquidMeasure ; French Square Measure jFrench Cu- 
bic, or Solid Measure j Measuring Land by Weight; En- 
graving of a section of English and French rule, of 
equallength. 

16. Valuable Tables : (1) Velocity and Force of the 
Wind. (2) Specific Gravity and Weight, per Cubic foot 
and Cubic incti, of the principal substances used In the 
Arts (3) Heat-conducting Power of various Metals 
and other Solids and Liquids. (4) Tab'e of the Mineral 
Constituents absorbed or removed from the Soil, per 
acre, by different crops. (5) Table of Steam Pressures 
and Temperatures. (6) Table of the Effects of Heat 
upon various bodies, melting- points, etc. 

17. Medallion Portraits or Distinguished 



THE SECOND GREAT SALE 
OF PATENTS AT 

AUCTION 

Will take place at the Auction Rooms of GEO. "NV. 
KEELEB, 53 Liberty St., N. Y., on July 16, at 12 o'clock. 
Third Sale about Sept. 1. Send for catalogue, terms, etc. 
«. W. KEELER, 53 Liberty St., N. \. 



B f\ MIXED CARDS, with name, 10c. and stamp. 
3U Agent's Outfit, 10. COE & CO., Bristol, Ct. 



AABA month and enentw. SALESJt 

ibHn CANDY* NOVELTIES 

^P%r%Fturii postage, H, Burnt k Co., Cmtaotuac 



lenns. SALESMEN WANTED 

. , SAMPUISFREZ. 

LETTERS murt 
have enclosed re> 



Pond's Tools 

Engine Lathes, Planers, Drills, &c. 

Send for Catalogue. DAVID W. POND, Successor to 
LUCIUS W. POND. Worcester, mass. 



LEFFEL WATER WHEELS 

With recent improvements. 

Prices Greatly Reduced 

7000 in successful operation. 

FISE HEW PAMPHLET FOB 1377, 
Sent free to those interested. 1 

James Leffel & Co , 

Springfield, O. 
I09 Liberty St., N. Y. City. 




<JjK +r> CjOn Der day at home. Samples worth $5 



Stinson & Co., Portland, Me. 



GRivuoi CASTINGS 

We make a specialty of light work. 
LIVINGSTON & CO., Iron Founders, Pittsburgh, Pa. 



to order promptly. 
Plain, Bronzed, or 
Galvanized. 



Blake's Patent Stone & Ore Crusher. 

NEW PATTERNS, with important im- 
portant improvements, and abundant 
strength. This is the only machine used 
by the principal Municipal,, Railroad 
and Mining Corporations and Con- 
tractors in the United States and 
foreign countries, for breaking hard and 
brittle substances to any size. Send 
for circular. Address, 
Blake Crusher Co., New Haven, Ct. 




The George Place Machinery Agency 

Machinery of Every Description. 

121 Chamber! and 103 Reade Streets, New York. 



THE NEW GERMAN PATENT LAW. 
Being the Full Text of the New Law for Patents, passed 
July 1st, 1877, covering all the States of the German 
Empire. Contained in Scientific American Supple- 
ment No. 80. Price 10 cents. To be had at this office 
and of all newsdealers. 




^ BAND SAWs,sckoilSAW»!^ 
PLANING &MATCHINC MACHINES 

-^ IINlVMSAlHMD.miNTERS.^. 

M0l6lNC,D!MTAIl!NC,B0RINC,FRIFZINC..SH«l>ING* 

-. ■■> ...nil, kite OT>MCbl/liii.~~. . 7" '-<• 



!(, HAMILTON,OHIO.„ " r 



NO MORE SLIPPING BELTS. MY NEW 

Patent Pulley Cover will do double the work before the 
belt will slip. Put on without disturbing shafting. 
Agent wanted in every city. Circulars free, 
-"•*" "" — TTON, 



JOHN W. SUl 



, 95 Liberty St., New York. 



American inventors, with biography In brief and 
engravings of their Inventions, viz. : Franklin, Fulton, 
Whitney ,Wood, McCormick, Blanchard.Winans, Morse, 



Goodyear, Howe, Lyle, Eads. 

18. Engravings of Capitol, Washington, with brief I 
htstoy, dimensions, cost, etc.; United States Patent 
Office, interior and exterior views, dimensions, and 
description ; Scientific American Buildings, N. Y. and 
Washington. 

19. Miscellaneous Information.— Force of Expan- 
sion by Heat ; Small Steam-boats, proper dimensions of 
Engines , Boilers, Propellers. Boats ; Incubation, Tem- 
perature of ; To Make Tracing Paper ; Constituents of 
various substances ; Friction, how produced, and Rules 
for Calculation: Specific Heat Explained; Specific 
Gravity of Liquids, Solids, Air, and Gases ; Gunpowder 
—Pressure, Heat, and Horse- Power of ; Copying Ink, to 
Make : Heat, its mechanical equivalent explained ; 
Molecules of Matter, size and motion explained; Light- 
ning and Lightning Rods—valuable information ; Value 
of Drainage Explained; Amount of Power at present 
yielded from Coal by best Engines; Sound— its velocity 
and action ; Liquid Glues, Recipes : Value of Brains ; 
Properties of Charcoal; Height of Waves; Speed of 
Electric Spark, etc. ; Plain Directions, with Engravings, 
showing how any person can make Electro-Magnets 
and Electric Batteries at a cost of a few cents ; Valuable 
Recipes. 

The Scientific American Reference Boole, price only 35 
Cents, may be had of News Agents In all parts of the 
country, and of the undersigned. Sent by mail on receipt 
of the price. 

Address MUNN & CO., Si Park Row, New York, 



Can I Obtain a Patent? 

This is the first inquiry that naturally occurs to every 
Ethor or discoverer of a new idea or im provement. The 
quickest and best way to obtain a sati sfactory answer, 
without expense, is to write to us (Munn & Co.), de- 
scribing the invention, with a small sketch. All we 
need Is to get the idea. Do not use pale ink. Be brief. 
Send stamps for postage. We will immediately answer 
and inform you whether or not your improvement Is 
probably patentable; and if so, give you the necessary 
instructions for further procedure. Our long experience 
enables us to decide quickly. For this advice we make 
no charge. All persons who desire to consult us in re- 
gard to obtaining patents are cordially invited to do 
80. We ehal be happy to see them in person at our 
office, or to advise them by letter. In all cases, they 
may expect from us a careful consideration oj their 
plans, an honest opinion, and a prompt reply. 

What Security Save I that my communication 
to Munn & Co. will be faithfully guarded and remain 
confidential? 

Answer.— You have none except our well-known in- 
tegrity in this respect, based upon a most extensive 
practice of thirty years' standing. Our clients are 
numbered by hundreds of thousands. They are to be 
found In every town and city in the Union. Please to 
make Inquiry about us. Such a thing as the betrayal 
of a client's interests, when committed to our profes- 
sional care, never has occurred, and is not likely to oc- 
cur. All business and communications intrusted to us 
are kept secret and confidential. 

Address MUNN & CO., 
Publishers of the Scientific American, 

37 Park Row, New York. 



ijli J-+ J WROUGHT 
. > ' L ~ IRON 

Beams & Girders 



rflHE UNION IRON MILLS, Pittsburgh, Pa.,Manu. 
J- facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken place in the prices of 
Iron, and especiallyin Beams usedin the construction 
of FIRE PROOF BUILDINGS, induces us to callthespe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; andby reference to pages52&54 of our Book 
of Sections— which will be sent on application to those 
contemplating the erection of fire proof buildings— THE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided, and the serious losses and in- 
terruption to business caused by fire; these and like con- 
siderations fully justify any a ditional first cost. It is 
believed, that were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, that in many cases the latter would be adopted. 
We shall be pleasedto furnish estimates for all the Beams 
complete, for any specific structure, sothftt the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 




N. F. BURNHAM'S 
1874 

WATER WHEEL 

Is declared the "standard turbine," 

by over 600 persons who bought and use 

them with part and full gate open. 

Pamphlets Free. 

N. F. BURNHAM, York, Pa. 



^^ M U £t J SAFETY HOISTING 

^J I Iw Machinery. 

OTIS BROS. & CO., No. 348 Broadway, New York. 



S^^ ° $77 a week to Agents. $10 Outfit Free. 
<bOO n CM! p. o. VICKERY, Augusta Maine. 



T^f^^M . * — - 



WE _ _.._ 

in FINE JET BLACK every variety o Hum ad wood work 
parts of mach in ery,-c acting's; iin-ware and other metal 

»°Hi ENAMELED JET CnODS. in wood' or metal, rn.de to order 1 
a*IERIC»N ENIMElCo.mUAnnEM StPROV I DENCE. R.Or' 



PATENT RIGHTS for Useful Inventions Wanted. 
Address Box 1012, P. O., N. Y., with description and terms. 



PI ACQ fill CRQ Best in use. Send for circular. 
ULttOO UlLtnO. CODY & RDTHVBN, Cincinnati 



PATENT SCROLL AND BAND SAW MACHINES A 
speciality. CORDBSMAN, BGAN & CO., Cincinnati, O. 




YALE 

IRON WORKS, 

New Haven, Conn., 
Builders of the Tale Vertical, 

the best and most Economical, 
either for land or marine use ; also 
Horizontals; with or without 
the Rider Cut-off. 
; Special Tools made to order, 
all at prices that defy competi- 
tion. Send for Circular. 



AIR COMPRESSORS 

FOR ALL PURPOSES. 
A. SPECIALTY of HEAVY PRESSURES. 

THE NORWALK IRON WORKS CO., 

South Nobwalk, Coxrar. 



WESSELL METAL, .A PERFECT IMITA- 

tion of gold in color, surface, etc., for manufacturers of 
imitation jewelry, and other workers in fine yellow 
metal. Wessell Manuf 'g Co., No. 204 East23d St., N. Y. 



CUTTING OUT KEYWAYS. By Joshua 
Rose. An excellent practical description of the several 
methods employed, with H illustrations. The qualities 
of the various drills ; square files and safe-edges, rough- 
ing out, etc. The best tools described and illustrated. 
Contained in Scientific American Supplement No. 
79. Price 10 cents. To be had at this office and of all 
newsdealers. 



V°U ask WHY we can sell First 
-*- Class 7 1-3 Octave Rosewood Pianoa 
for $200. Our answer is, that it costs 
less than $800 to make any $G0Q Piano 
sold through Agents, all oi whom 
make 100 per ct. profit. We have a 
Agents, but sell direct to Familia 
at Factory price, and warrant five years. 
We send our Pianos everywhere for.tria/ 
and require no payment unless they ara 
found satlnfactory. Send for our Illustrated Circular, which gives 
full particulars, and contains the names of over 1500 Bankers, Mer- 
chants and Families that are using our Pianoa in every State of the 
Union, Please state where you saw this notice. Address, 

XT. 8. PIATSTO CO., 810 Broadway, JV. Y. 




$12 



a day at home. Agents wanted. Outfit and 
terms free. TRUE * CO., Augusta, Maine. 



[T PAYS to sell our Rubber Hand Printing Stamps. 
Terms free. G. A. HAKPBR & BRO., Cleveland, O . 



QKA 00 SCREW-CUTTING FOOT LATHES— 

<POV. Foot Drill Presses. Send for Circular to 

H. L. SHEPARD, Cincinnati, O 



■RTfl p A V to sell our Rubber Printing Stamps. 
1J1U 1 O. L Terms free. Taylor &Co.,Cleveland,0. 



Small Tools of all kinds ; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Engines, Slide Rests, etc. Catalogues free. 
GOODNOW & VftGHTMAN, 23 Cornhill, Boston, Mass. 



TO ELECTRO-PLATERS. JEWELERS, AND 
WATCHMAKERS. 

BATTERIES, CHEMICALS AND MATERIALS, in 
sets or single, with Books of instruction for Nickel, 
Gold, and Silver Plating. THOMAS HALL, Manufac- 
turing Electrician, 19 Bromfleld Street, Boston, Mass. 
Illustrated Catalogue sent free. 



Lathes, Planers, Shapers, Drills, 

G ear & Bolt Cutters, &c.E.GOULD,Newark,N.J. 



BoHlt'i Patent ^Reverse Motion 

Paneling, Va- 
riety Moulding 
& Dovetailing 
Machine. Cuts 
Panels of any 
design or style 
of mould in the 
Bolid wood with 
neatness and 
dispatch. 
j Is a flrst-class 
HgShaper, Edge, & 
Scroll Moulder. 
Does general 
Dovetailing 
with thick or 
thin stuffs. Simple, Durable and 
Efficient. |y Send for Pamphlet 
and Sample of work. Improved 
Solid Steel Cutters for all kinds of 
"Variety Moulders made to order, and warranted by the 

B. €. MACHINERY CO., 

Battle Creek, Mich. 




Wood-Working Machinery, 

Such asWoodworth Planing, Tongueing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Be-Saw Machines, and Woo d- Working Machinery gene- 
rally. Manufactured by 

W1THBRBY. RUGG & RICHARDSON, 

26 Salisbury Street, "Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 



Steel Name Stamps. 



N. Y. STENCIL WOBhS, 87 Nassau St., N. I. 



I 



Want SALESMEN on a regular salary oi 

a month and expenses, to sell our 

/lift A nO T ° D£ ALER S- Samples FREE. 
l.llvIlK^ Send 3c. stamp to insure answer. 
UlUniHiy U. FOSTER & CO. Cincinnati, 0. 



$85 



EXTRAORDINARY, 

WONDERFUL, 

AND VALUABLE 

MEDICAL WORK. 



With engravings ; price, $1. 
Containsj also, fli'ty original 
prescriptions tor prevailing 
diseases, each worth ten 
times the price of the book. 
Gold Medal has bee naward- 
ed the author. Descriptive 
circularssentfree. Address 
Dr. W. H. PARKER, No. 
4 Bulflnch Street, Boston. 



rpHE MAGNETISM OF IRON VESSELS 

-L —with a short treatise on Terrestrial Magnetism. 
By Fairman Rogers. Being fto. 30 Van Nostrand'a 
Science Series. 18mo, boards, 50c. 

D. VAN NOSTRAND, Publisher, 

23 Murray St., and 27 Warren St. 
V Copies sentf ree by mail on receipt of price. 



BRADFORD MILL CO. 

Successor! to Jaa. Bradford it Co* 
MANUFACTURERS OF 

French Buhr Millstones, 

PortabU Corn & Flour Mills, 
Smut Machine!, etc. 

Alio, dealers in Bolting Cloths mot 
General Mill Furnishing. 

Offloe & Factory ,158 W. 2d Bt. 
CINCINNATI, O. 

__ J.E.Stewart,-P«a. W.R.DuDlap.SM. 
CyPKIOB-LISTSSENl' OH" APPLICATION. 




THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 

NEW YORK. 



FOR THE LATEST IMPROVED STAVE 
Heading and Shingle Machinery, also the celebrated 
Bailey Gauge Lathe, Second-hand Boilers and Engines, 
or Special Machinery, address T. R. BAILEY, Agt., 
Lockport, N. Y. 




THE SUCCESS. 



Why is the Success ahead? Be- 
cause its great merits were attested 
by the managers of the late Centen- 
nial in causing the first award on 
Turbines to be given it, and in se- 
lecting it as the Standard Wheel f ot 
estimating the leakage of the wheels 
of the world there represented. 
Because it gives over 80 per cent, of 
power under part as well as pull 
gate. Send for descriptive Pam- 
phlet and Price List to S. M. SMITH, York, Pa. 



SAVE OIL. USE TOMMIVSOIV'S 

Car Axle Box. Cars run for 3 cents for a thousand 
miles. See Car Builder for June. 1877. Address 

J. B. TOMLINSON, 80 White St., N. Y. 



IMPORTANT FOR ALL CORPORATIONS AND 
MANF'U CONCERNS. -Buerk's Watch- 
man's Time Detector, capable of accurately con- 
trolling the motion of a watchman or patrolman at the 
diiferent stations of his beat. Send for circular. 
J.E.BHEBK,P.O, Box'179. Boston, Mass 
N.B.— The suit against Imhaeuser& Co., of New York, 
was decided in my favor, June 10, 1ST4 A fine was 
assessed against them Nov. 11,1876, for selling contrary 
to the order of the court. Persons buying or using 
clocks infringing on my patent will be dealt with ac- 
cording to law. 




The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
otherin use, renders it undoubtedly the most economical 
We are also the sole manufacturers of the Celebrated 
Collins' Pat.Coupling, and turnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2d and 3d Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111., and Milwaukie, Wis. 
B^" Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
^EO. PLACE & CO., 121 Chambers St., N. Y. 



SPARE THE CROTON AND SATE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. DrANDREWS & BRO., 414 Water St., N.Y. 
who control the patent f orGreen'sAmerican Driven Well 



PIONEER IRON WORKS. 




Nob. 149 to 163 Wil 
liam St., BROOK- 
LYN, N. Y. 

Manufacturers of 
the A. Lindelof 
Patent S t e am 

ROAD ROLLER 
and Traction En- 
gine All kinds of 
Paving Machinery. 

Machinery for 
Sugar Houses and 
Plantations a Spe- 
cialty. 




Alexander Bass's Patent Portable Iron Railroad. 



HINTS TO YOUNG MACHINE-TEND- 
ERS. By an old Papermaker. Practical Instructions 
for the tending and care of Papermaking Machinery. 
Showing how to clean a Dandy; how to make good 
edges; to keep paper from crushing and worming; to 
stop crimping ; together with many other valuable di- 
rections, hints, and suggestions, contained in Scien- 
tific American Supplement No. 79. Price 10 cents. 
To be had at this office and of all newsdealers. 



SELF-ACTING fofSig^H, 




Burglar 
Proof. 

Can not be forced or t 
in anyway. Beauti:. _ 
practical ; simple 

States, State, or Cour ' 
sale. Address 
D. C. Goodrich, Harrisburg, Pa. 



uld 
IrEJi 



Iron Castings 

to order, smooth and exact to pattern, of Soft Tough Iron, 
at T. Shriver & Co.'s Foundry, 333 East 56th St., N. Y. 
Prices very low. Favorable terms made on Castings in 
regular supply. 
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Inside Page, each insertion - - - 75 cents a line* 
Back Page, each insertion -- -Si. 00 a line. 

ffligravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as 
as Friday morning to appear in next iss'iie. 



EAGLE FOOT LATHES, 




Improvement in style. Reduction in 
prices April 20th. Small Engine Lathes, 
Slide Rests, Tools, etc. Also Scroll and 
Circular Saw Attachments, Hand Plan- 
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 97 Liberty St., New York. 



MEN OF PROGRESS. 

Persons desiring to secure a copy of this magnificent 
Engraving can do so at the following greatly reduced 
rates : 

Engraving, single copies $5 00 

Engraving and Scientific America n, one 

year 7 00 

Engraving, with Scientific American and 

Supplement, one year, 10 00 

This large, rare, and splendid Steel-Plate Engrav- 
ing, entitled " Men of Progress," is one of the finest 
art-works of the day, possessing a rare and peculiar 
value over ordinary pictures, by reason of the life-like 
accuracy of the personages it represents. The scene of 
the picture is laid in the great hall of the Patent Office 
at Washington. The grouping is spirited and artistic. 
Among the persons represented are the following emi- 
nent Inventors: 

S. F. B. MORSE Electric Telegraph. 

CYRUS H. MCCORMICK Reaper. 

THOS. BLANCHARD lathe for Irregular Forms. 

WIl LIAM T. G. MORTON Chloroform. 

SAMU EL C OLT Revolving Fire- Arms. 

CHARLES GOODYEAR Rubber Fabrics. 

FREDERICK E. SICKELS Steam Cut-Off. 

HENRY BURDEN Horse Shoe Machine. 

JOHN ERICSSON First Monitor. 

JAMES BOG AR DUS iron Buildings. 

JOSEPH SAXTON Watch Machinery. 

PETER COOPER Iron-Rolling Machinery. 

JOSEPH HENRY Electro-Magnetic Machines. 

ISAIAH JENNINGS Friction Matches. 

RICHARD M. HOE Fast Printing Presses. 

The picture, which is three feet lonq and two feet high, 
forms an enduring and desirable object for the adorn- 
ment of the parlor and library. It was engraved by the 
celebrated John Sartain, from a large painting by 
Schussele, and all the portraits were taken from life. 

Put up in stiff rolled paper cases, and sent by mail, 
post age free, to all parts of the country. The Engrav- 
ing formerly sold for $9. Address 

MUNN & CO., 

37 Park Row New York city. 

Niagara 
Steam Pump Works. 

ESTABLISHED 1826. 

CHARLES B. HARDICK, 

No. S3 Adams Street, 

BROOKLYN, N. Y. 

TURBINE WATER WHEELS.— A RE- 
PORT of the official Tests of Turbine Water Wheels 
made during the Centennial Exhibition of 1876. With 
thirty-one illustrations. Embracing Drawings and De- 
scriptions of the Apparatus used for each test. The 
Instruments employed for determining the Power and 
revolutions of each wheel. Engravings and descriptions 
showing the Construction of the wheels that exhibited 
the Greatest Efficiency. Table showing the Names of 
the Exhibitors of the several wheels tested. Date of 
each test. Diameter of wheel. Fraction of gate. 
Weight on the scale in pounds. Revolutions per minute. 
Horse-power of wheel. Head on wheel, in feet. Head 
on weir, in feet. Flow over weir. Head on weir due to 
leakage. Horse-power of the water used. Percentage 
of efficiency realized by each wheel. Together with 
other valuable and interesting particulars. Contained 
in Scientific American Supplements Nos. 59 and 61. 
10 cts. each. To be had at this office and of all news- 
dealers. 




Stones and Corn Plills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NO YE & SON, Buffalo, N. Y. 




CAVEATS, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
tears 1 experience, and now have unequaled facilities 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Eegulations, Copyrights for Rooks, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreign Patents.— We also send, free of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
hundred and fiftt millions of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. Address 

MUNN & CO., 37 Park Row, New York city, 
Solicitors of Patents, and Publishers of the Scientific 
American. 



CTJARDIOLA'S 
COFFEE & SUGAR MACHINERY 

Coffee, Malt, Corn, Cocoa, and Graln- 
Drying Machine. Coffee-Hulling and 
Polishing Machines. Coffee-Washing 
Machine. Helix Sugar Evaporator. 

Messrs. C. ADOLPHE LOW & CO., 42 Cedar 
Street, Messrs. iUUXOZ & ESPRIELL.A, 52 Pine 

Street, New York, are Mr. Guardiola's Agents, and they 
will give prompt attention to all orders for any of the 
above machines. 



Patented 1868—5874. BOLT CUTTERS. 

Dies open and close and Bolt 
,thrown out automatically. 

One pattern, holds finished bolts 

on centres and threads them with 

greater accuracy and uniformity 

and ten times as fast as a chaser 

,in a Lathe. Highest award of 

American Institute, 1869 & 1874. 

Wood & Light Machine Co., Worcester, Mass. 

make all kmds of Iron Working Machinery- 

Also, Shafting, Pulleys, &o~ 




Wright's Pat., Bucket 
Plungers are' the best. 
Valley Machine Co. 
Easthampton, Mass- 




PYryvnYYiniAYvc For showing heat of 
yrOmeierSt Ovens, Hot Blast Pipes, 
Boiler Flues, Super-Heated Steam, Oil Stills, &c. 

HENRY W. BULKLEY. Sole Manufacturer, 

149 Broadway, New York. 



The HO A D L E Y 
PORTABLE STEAM ENGINE. 

WITH AUTOMATICAL CUT-OFF REGULATOR 

AMD B A LANCED V A LV E. 

THE BEST^IYIOST ECONOMICAL ENGINE MADE 
TheJ.C.HOADUY CO. LAWRENCE, MASS. 

.■-■ STATE 'WHtRE TCOU SAW THIS. .;■: 



Established 1844. 

JOSEPH C TODD, 

(Formerly of Todd & Rafferty), Engineer andMACHiN- 
IST. Flax, Hemp, Jute, Rope, Oakum, and Bagging 
Machinery, Steam Engines, Boilers, etc. Also. Agent for 
the celebrated and improved Rawson & Rittinger Hoist- 
ing Engine, I will furnish specifications and estimates for 
all kinds of machinery. Send for descriptive circular 
and price. Address 

J. C. TODD, 

10 Barclay St., Sew Tork, or Paterson, N. J. 



GUILD & GARRISON, 
34 to 44 First St., 

Williamsburgh, N. Y., 
Manufacturers of 

STEAM PUMPS 

for all purposes. 

Also Vacuum Pumps, 

Vacuum Pans ana 

Air Compressors. 




NOX-COMBUSTIBLE STEAM BOILER AND PIPE 

COVERING 

WITH "AIR SPACE" IMPROVEMENT. 

Saves lOto 20 per cent. CHALMERS SPENCE CO., 
Foot E. 9th St. N. Y. ; 1202 N. 2d St.. St. Louis, Mo. 



TORPEDO VESSELS. By Mr. DONALD- 
SON. A valuable paper, lately read before the United 
Service Institute. Being a full exposition of the Tor- 
pedo-boat system, from the earliest efforts to the present 
time. Giving dimensions and performances of the 
several sizes built by Thornycroft Bros, for the various 
governments, highly interesting trials of these boats, 
and experiences in war, and a description of the torpe- 
does used. 1 illustration. Contained In Scientific 
American Supplement No. 79. Price 10 cents. To 
be had atthis office and of all newsdealers. 



F.BLAXSDEI1I1 c& CO., 

Worcester, IHass., 

Manufacturers of the Blaisdell Patent Upright Drills 
and other first-class Machinists' Tools. 



FOR ALL KINDS OF MACHINERY— Apply to 
S. C. HILLS, 78 Chambers St., New Tork. 



THE BEST 

AND MOST ECONOMICAL 

Boiler Feeder 



FRIEDMANN'S INJECTOR, 

MANUFACTURED BY 

NATHAN & DREYFUS, New York. 

108 Liberty St. 
Send for Circular. 



ROCK DRILLING MACHINES 
AIR COMPRESSORS, 

MANUFACTURED BY BuRLEIGhRoCkDrIU Co;, 
, SEND FOR PAMPHLET? "FITCHBURG MASS. 



IViACHiNiSTS' Tools. 

New' ant) Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 



Steel Castings, 

From % to 10,000 lbs. weight, true to pattern. An invalu- 
able substitute for forgings, or for malleable iron cast- 
ings requiring great strength. Send for circular and 
price list to CHESTER STEEL CASTING COMPANY, 
EVELINA STREET, PHILADELPHIA, PA. 
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" Office of Dickinson Bros.. Ridgeway, Elk Co. , Pa., May 28th, 1877. 
" MeBsr-.'EMERSCN, Smith & Co. Gents: Wehave been through four winters in frozen hemlock, cutting 20,000 feet 
of lumber per day with your Patent Planer Saw, averaging 75,000 feet with each set of 40 bits." 

VST Mill.Men and Sawyers, send your full address, plainly written, on a postal card, for Emer- 
son's Hand Book of Saws, free, to EMERSON, SMITH tfe CO., Beaver Falls, Pa. Please 
name size and style of saw used. 



PERFUMERY. 



BY W. SAUNDERS, 



Pharmacist.— A valuable and practical paper upon the 
preparation of Perfume Extracts. With Formulas for 
the preparation of the most prominent and popular Per- 
fumes now on the market, directions forthe preparation 
and compounding of the ingredients, etc. The Formulas 
here given embrace the preparation of the following 
Perfumes :— Jockey Club, Moss Rose, White Rose, 
Victoria, Ess. Bouquet, Musk, Patchouly, Millefleur, 
Ylang Ylang, Spring Flowers, Wood Violets, "West End, 
Tuberose, Stephanotis, Rondeletia, New Mown Hay, 
Frangipanni, Clove Pink,Violet, Mignonette. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT No .65. 
Price 10 cents. To be had at this Office, and of all News- 
dealers. 



THE BIGEL0W 

Steam Engine. 

BOTH PORTABLE AND STATIONARY. 

The CHEAPEST AND BEST in the market. 
Send for descriptive circular and price list. 

H. B. BICELOW & CO., 
New Haven, Conn. 



SPECTRUM ANALYSIS. By Prop. RED- 

"WOOD. A highly interesting lecture, recently delivered 
before the Pharmaceutical Society of Great Britain. 
Explaining the propagation of Light, and the properties 
of Ether. Giving lengths of Light-waves, and showing 
the cause of Refraction. The Theory of Color, and how 
the Spectrum is accounted for. The characteristic 
Spectra of the several Metals, and the method of Ana- 
lysing by the spectrum. Contained in Scientific 
American Supplement No. 79. Price 10 cents. To be 
had at this office and of all newsdealers. 



| Hand ana FootPower Scroll Saws 



On receipt of $1.50 wcwilleend by mail, 
'poBtage paid, this eiegant Steel Frame, 
6xl2inches, with patent extension clampe, 
which face the sow in any direction, and 
hold broken blades, six Saw Blades, Im- 
pression Paper, DcSigns, and Brad Awl. 
ThJBi s far superior to anything of thiskind 
in market. If not perfectly satisfactory, 
, we /will refund the money. 



JENNINGS' DESIGNS. Tools of all 

kinds. Screws, Brads, Hinges, &c. Send 

stamp for Illustrated Catalogue. The 

Trade supplied. Mention this paper. 

Jennings A Co., 75 Fulton St., N.T. 



PERFECT 

NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides ; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every onewho wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers Scientific American. 



NOW READY. 

ILLUSTRATED HISTORY 

OF THE 

CENTENNIAL EXHIBITION OF 1876. 

The full History and Progress of the Exhibition, 
Maps of the Grounds, Engravings of the Buildings, and 
accounts of all the most notable Scientific and Mechan- 
ical objects, profusely illustrated with engravings, are 
fiven in the Scientific American Supplement for 
he year 1876. This work consists of Two Large Vol- 
umes, comprising over 800 quarto pages, equal in quan- 
tity of reading matter to over Seven Thousand ordinary 
book pages. The space devoted to the great INTER- 
NATIONAL EXHIBITION is very extensive, and 
probably forms the most complete and full history of 
the affair that can be obtained. The illustrations per- 
taining to the Exhibition are more than 450 in number. 
A copious Special Index of all matters relating to the 
Exhibition is given. Those who desireto possess a com- 
plete and splendid Illustrated Record of the Centennial 
Exposition should have the Scientific American 
Supplement for 1876. 

In addition to this splendid History of the Centennial 
Exhibition, the Scientific American Supplement 
for 1876 contains a vast amount of other matter of great 
value for reference and preservation. It presents to 
the reader, in attractive form, full accounts of the Ad- 
vances made during the year, in all the chief depart- 
ments of Science and Useful Arts, covering the progress 
in Chemistry and Metallurgy, Mechanics and Engineer- 
ing, Electricity, Light, Heat, Sound, Architecture, Pho- 
tography, Technology, Pisciculture, Agriculture, Bot- 
any, Horticulture, Rural and Household Economy, 
Materia Medica, Hygiene, Natural History, Zoology 
Microscopy, Meteorology, Terrestrial Physics, Geogra- 
phy, Geology, Mineralogy, Astronomy. The whole 
illustrated by over Two Thousand Six Hundred Engravings. 
The wide scope of this splendid wOrk, its surprising va- 
riety of contents, its wealth of illustration, render it the. 
most valuable contribution to scientific literature ex- 
tant, while in price it is probably the most economical. 

The Scientific. American Supplement for 1876, 
comp leteis supplied, stitched in paper covers, at the 
low priceof $5. Strongly bound, both volumes in one 
book, cloth, ornamented with gilt, $6.50. Bound in two 
separate books, $4 each, or $8 for the two. Sold at the 
leading Bookstores and News Offices, and by 

MUNN & CO., Publishers, 

37 Park Row, New York. 



PTTVPTTTTJfr Drop Hammers and Dies, forsrark- 

rVflbJUAU ing Metala, &c. THE STILES A 

tibtoddo PARKER PRESS CO., Middletown, 

irKXiOSXiO. Conn. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

I.B.FRAffiDU.PlM. 1. 1. mM, Ml 



THE ALKALINE AND BORACIC LAKES 
OF CALIFORNIA. By J. Arthur Phillips, F.G.S. 
An extended description of this region, Monoand Owens 
Lakes, the numerous hot and mineral springs, and the 
volcanic and geological characteristics. Fish, crusta- 
ceans, and other objects of natural history. A descrip- 
tion of borax gathering. An enumeration of the 
minerals found, and analysis of water. Contained in 
Scientific American Supplement No. 79. Price 10 
cents. To be had at this office and of all newsdealers. 



THE TANITE CO., 

STROUD SBTJRG-, PA. 
EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New Tork Agent. 



$3 PRINTING PRESS! 

_. *** " Prints cards, envelopes, etc., equal 
331 to any press. Larger sizes for large work. 
Do your own printing and advertising and 
save money. Excellent spare hour amuse- 
ment for old or young. Or it can be made 
..... ' money making business anywliere. Send 

['f FMTENNIAL 3c- stamps for large catalogue to 
lCfc.NJt.iMP»H4 KEI.SE Y & CO., Manufacturers, 

Meriden, Conn. 




PHOSPHOR-BRONZE AND ITS APPLI- 
CATIONS. By Alexander Dick. A series of valua- 
ble tests, showing the superiority of Phosphor-bronze 
over ordinary bronze. Old bronze and new compared. 
Phosphor-bronze under oft-repeated strains; also its 
adaptability to frictional purposes. Contained in Scien- 
tific American Supplement No. 79. Price 10 cents. 
To be had atthis office and of all newsdealers. 



H.W.JOHNSVPATENT. 



■*^ATERLALs7V* 



Paints, Hoofing:, Steam Pipe and 1 Boiler Cov- 
erings, Steam Packing:, Sheathings, Fire, Acid, and 
Waterproof Coabi/ngs, Cements, etc. Send for Samples, Il- 
lustrated Catalogues, Price Lists, etc. 

§T MAIBE1V LAME, NEW YORK. 



FIFTY SYRUP RECIPES, FOR HOUSE- 

HOLD purposes, Mineral Waters, etc., to wit: Simple 
Syrup, (2) Lemon Syrup, Mulberry Syrup, Vanilla Syrup, 
"Vanilla Cream Syrup, (2) Cream Svrup, Ginger Syrup, 
Orange Syrup, (2) Pineapple Syrup, Nectar Syrup Sher- 
bet Byrup, Grape Syrup, Banana Syrup, (2) Coffee Syrup, 
Wild Cherry Syrup, Wintergreen Syrup, (2) Sarsaparilla 
Syrup, Maple Syrup, (2) Chocolate Syrup, Coffee Cream 
Syrup, Ambrosia Syrup, Hock and Claret Syrup, Sol- 
ferino Syrup, Capsicum Syrup, Cherry Syrup, Strawberry 
Syrup, (3) Raspberry Syrup, Peach Syrup, Blackberry 
Syrup, Orgeat Syrup, Catawba Syrup, Milk Punch Syrup, 
Champagne Syrup, Sherry Cobbler Syrup, Excelsior 
Syrup, Fancy Syrup, Currant Syrup, Framboise Syrup, 
Maidenhair Syrup, Orange Flower Syrup, Cinnamon 
Syrup. How to make Syrups Frothy. 

Colognes for the Sick Room, by Geo. Leis. With 
recipes for the production of preparations that serve as 
pleasing perfumes, deodorizers, and cosmetic lotions. 
All the above are contained in Scientific American 
Supplement No. 77. Price 10 cents. To be had at this 
office and of all newsdealers. 



The Most Popular Scientific Paper in the World. 

THIRTY-SECOND YEAR. 

Only $3.20 a Year, including Postage. Weekly ^ 
52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of usef uMnformation, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in The Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of The Scientific Ameri- 
can will be supplied gratis for every club of five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, of 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters, 
and make all orders, drafts, etc., payable to 

MUNN &, CO., 

37 Park Row. New York. 



NOTICE TO FOREIGN SUBSCRIBERS. 

The new Postal Union now offers special facilities for 
the regular and speedy transmission of the Scientific 
American direct from the office of publication in New 
Tork to subscribers in foreign countries. The subjoined 
table exhibits the yearly subscription prices of the 
Scientific American and Supplement! n the principal 
foreign currencies, payable in advance : 



The prices are 
for one year's 
subscription, in- 
cluding the post- 
age. 



Austria 

Belgium 

Denmark 

France 

German Empire. 

Great Britain 

Holland 

Italy 

Norway 

Russia 

Sweden 

Switzerland 



For 


For 


Scientific 


Supple- 


American. 


ment. 


S. PI 9 


13 


Francs. ...20 


30 


Kro 15 


23 


Francs.... 20 


30 


E.M 16 


25 


Shillings .16 


24 


H.'F 9 


14 


Francs. ...20 


30 


Kro 15 


23 


Eoub 5 


8 


Kro 15 


23 


Francs. ...20 


30 



Scientific 
American 
and Sup- 
plement. 



.20 
.46 

,35 

3" 
.36 
.21 
.46 
.35 
.11 

35 



The best way to remit is by Postal Order. Make the 
order payable to MUNN & CO., New York, United States, 
and forward the order to us with the name of the sender 
and the address to which the paper is to be mailed. 
MTJNN <fc CO., 
Publishers Scientific American, 

New York. 



THE " Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts., Philadelphia, and 59 Gold St., New York. 
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